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ABSTRACT

THE EFFECT OF DISGUST EXPOSURE ON
SPECIFIC PHOBIA SYMPTOMS

Kathleen Siobhan McCraw, Ph.D.
Department of Psychology
Northern Illinois University, 2017
David P. Valentiner, Director
Specific phobia is a common psychological disorder. Despite the established efficacy of
fear-based exposure therapy in the treatment of this disorder, a large number of patients do not
seek or complete this treatment. Disgust is an emotional response that has been linked to multiple
different phobias, but the use of disgust exposures in specific phobia has not been rigorously
studied. The goal of the current study was to examine the presence of disgust in spider- and
height-fearful individuals, as well as to investigate the possible utility of a brief disgust exposure
in these fears.
The results of the study indicated that both spider- and height-fearful participants
exhibited higher trait disgust than individuals without either of these fears. However, spiderfearful participants exhibited state disgust in response to pictures of spiders, while height-fearful
participants did not exhibit state disgust in response to pictures of heights.
A brief disgust intervention was found to decrease disgust and fear responses in spiderfearful individuals, though these changes were modest. It was also found to decrease their
negative beliefs about exposure therapy, though they did not report increases in willingness to
engage in exposure therapy. The disgust exposure did not lead to any significant changes in the
height-fearful group. Changes in distress tolerance were not implicated in any exposure-related
change.

The results of the current study indicate that a disgust exposure could potentially be a
possible alternative treatment for spider-fearful individuals and could also be effective for other
disgust-relevant phobias. The results also provide evidence of the importance of emotion
specificity in conducting phobias. Limitations and future directions are also discussed.
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CHAPTER 1
INTRODUCTION

Defined in the Diagnostic and Statistical Manual for Mental Disorders (5th ed.; [DSM–
5]; American Psychiatric Association [APA], 2013) as “marked fear of anxiety about a specific
object or situation” (p. 197), specific phobia is a common and pervasive psychological disorder.
Epidemiological studies have suggested that approximately 9%-13% of Americans meet criteria
for specific phobia at some point during their lifetimes (Kessler et al., 2005; Stinson et al., 2007),
and between 31.6% and 49.1% of the general population endorse fears that are significant but
subthreshold for diagnosis (Curtis et al., 1998; Depla, ten Have, van Balkom, & de Graaf, 2008;
Iancu et al., 2007). Furthermore, specific phobia is associated with significant psychosocial
impairment in a variety of domains (Essau, Conradt, & Petermann, 2000; Wittchen, Stinson et
al., 2007; Nelson, & Lachner, 1998).
One of the most striking qualities of specific phobia is the broad range of stimuli that can
elicit phobic fear—nearly any circumscribed object or situation can be the focus of a specific
phobia. In an epidemiological study, Stinson and colleagues (2007) found corresponding
diversity in the most commonly reported phobic fears; animal phobias and height phobias were
the two most commonly reported (50.3% and 47.9%, respectively). Other often-cited fears were
enclosed spaces (33.8%), flying, (30.7%), water (26.0%), and the dentist (25.1%). An additional
10.6% of participants endorsed fears not accounted for in any categories used by the researchers,
further underlining the diversity of possible phobic stimuli.
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Current Treatments for Specific Phobia

Exposure therapy is undoubtedly one of the most common psychotherapeutic treatments
for specific phobia. More specifically, in vivo exposures (i.e., facing one’s feared stimulus in
person) are often used to systematically habituate individuals to their feared stimuli. In reviews
and meta-analyses of treatments for specific phobia, in vivo exposure has been found to be
particularly effective in decreasing phobic symptoms. Research studies have found in vivo
exposure for specific phobia to regularly outperform not only control conditions but also other
types of exposure-based treatments, such as imaginal exposure (i.e., visualizing oneself facing
one’s feared stimulus) and virtual reality treatments (i.e., computer-based simulations of feared
stimuli; Choy, Fyer, & Lipsitz, 2007; Wolitzky-Taylor, Horowitz, Powers, & Telch, 2008).
In vivo exposure has been found to be effective in a wide variety of phobias, including
small animal phobias (e.g., Koch, Spates, & Himle, 2004), flying phobias (e.g., van Gerwen,
Spinhoven, Diekstra, & Van Dyck, 2002), claustrophobia (e.g., Öst, Alm, Brandberg, &
Breitholtz, 2001), water phobia (e.g., Menzies & Clarke, 1993), and acrophobia (e.g.,
Emmelkamp et al., 2002). Additionally, in vivo exposure can be completed relatively quickly.
Although some clinicians may choose to implement of in vivo exposure over the course of
multiple therapy sessions, Öst (1989) developed a protocol to complete in vivo exposure during a
single session. In subsequent research studies, this one-session treatment has been found to be
very effective in the treatment of specific phobia (Hellström & Öst, 1995; Öst, Brandberg, &
Alm, 1997; Zlomke & Davis, 2008).
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Treatment Refusal

Despite the established effectiveness of in vivo exposure therapy, a large number of
individuals with specific phobia fail to engage in treatment to address their fears. In a large
epidemiological study completed by Stinson and colleagues (2007), only 8% of people with
lifetime specific phobia reported seeking treatment. Although some studies have reported a
higher level of treatment utilization among individuals with lifetime specific phobia (e.g., Magee
et al. [1996], who reported a treatment-seeking rate of 30.3%), the data still suggest that the great
majority of individuals with specific phobia are not seeking treatment. Further underlining
clients’ reluctance to engage in treatment is the drop-out rate in treatment studies on specific
phobia, which were as high as 45% in the studies Choy et al. (2007) included in their review.
Given the psychosocial impairment associated with specific phobia (Essau et al., 2000;
Stinson et al., 2007; Wittchen et al., 1998), this low rate of treatment is particularly concerning.
Wolitzky-Taylor and colleagues (2008) suggest that some individuals’ failure to seek treatment
may be due to a belief that their fear cannot be treated or a lack of knowledge regarding effective
treatment options. Additional evidence, however, suggests that a major factor in individuals’
unwillingness to seek treatment may be a high level of discomfort with therapy that involves
direct exposure to the feared stimulus. Garcia-Palacios, Botella, Hoffman, and Fabregat (2007)
surveyed participants with a variety of specific phobias and found that they were significantly
more willing to undergo virtual reality (VR) exposure therapy than in vivo therapy, and 27%
reported being completely unwilling to undergo in vivo therapy. When asked their reasons for

4
refusing in vivo therapy or preferring a different type of therapy, the overwhelming majority
(90%) stated that they were “too afraid” (p. 723) of facing their feared stimulus in person. Öst
(1989) acknowledged that he intentionally did not inform his participants of the goals for his
one-session in vivo exposure treatment, hypothesizing that 90% of his participants would have
refused to participate if they had known what the treatment entailed.
Although there is very little formal research on the reasons for exposure therapy refusal
in specific phobia, it is generally attributed to the high level of distress patients believe will be
involved in treatment (e.g., Milosevic & Radomsky, 2008; Rachman, Radomsky, & Shafran,
2008; Wolitzky-Taylor et al., 2008). Broadly, Abramowitz, Deacon, and Whiteside (2013)
describe a “patient’s refusal to confront his or her feared stimuli” as the “most common obstacle
to successful exposure” (p. 121) in treating anxiety disorders. Although in vivo exposure therapy
is an established treatment for specific phobia, its effectiveness is greatly diminished if potential
patients are unwilling to engage in treatment. Therefore, it is essential that alternatives to
traditional in vivo exposure therapy be studied, with the goal of identifying a course of treatment
that is both effective and less repellent to patients.
One method of treatment to consider for specific phobia maintains the in-person exposure
format of in vivo exposure therapy but involves disgust-based exposures rather than fear-based
exposures. A considerable body of research supports the presence of heightened disgust
responses in individuals with specific phobia. Disgust appears to contribute uniquely to phobic
symptomatology, and it has been found to decrease following in vivo exposure therapy. These
findings suggest that disgust could be an important emotion to target during treatment for
specific phobia.
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The research on disgust in specific phobia has been conducted over several decades and
has resulted in a wide variety of findings. Additionally, many of the hypotheses regarding the
role of disgust in specific phobia have been guided by general theories of disgust that were first
proposed in the late 19th century. Therefore, it may be helpful to first review the history of
disgust in psychological research prior to discussing the more specific study of disgust as a
component of specific phobia.

CHAPTER 2
DISGUST

A History of Disgust

The construct of disgust has a long and complicated history in psychology literature. One
of the first attempts to scientifically describe disgust came from Charles Darwin (1886) in his
book, The Expression of Emotions in Man and Animals. In this work, Darwin defined disgust as
a reaction to “something revolting, primarily in relation to the sense of taste” (p. 254). He further
notes that disgust can be elicited by not only tangible, directly observed stimuli but also
imagined sources of revulsion. Finally, he also observed that although disgust was highly linked
to one’s sense of taste, it could also be produced by input from other senses, such as smell, touch,
or sight (e.g., seeing soup in someone’s beard).
Darwin’s conceptualization of disgust was associated primarily with taste and eating. In
fact, he associated the characteristic facial responses of disgust with attempts to avoid or reject
ingestion of unwanted materials:
With respect to the face, moderate disgust is exhibited in various ways; by the mouth
being widely opened, as if to let an offensive morsel drop out; by spitting; by blowing out
of the protruded lips; or by a sound as of clearing the throat...Extreme disgust is
expressed by movements round the month identical with those preparatory to the act of
vomiting. (1886, p. 258)
Darwin’s orally centered conceptualization of disgust prevailed for almost an entire century. This
view is reflected in a number of publications throughout the following decades. For
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example, Angyal (1941) noted that the closer a revolting stimulus was to an individual’s mouth,
the more disgusting it was considered to be. Based on this observation, he considered the
“nucleus of the disgust reaction” to be “the oral incorporation of certain substances” (p. 394),
particularly human and animal waste of various types (e.g., feces, urine, sweat). This traditional
conceptualization of disgust is typically referred to as “core disgust” in contemporary literature, a
term proposed by Rozin, Haidt, and McCauley (1993).
Almost exactly a hundred years after Darwin’s initial description of disgust, researchers
began expanding upon its definition. Rozin and Fallon (1987) retained Darwin’s and Angyal’s
food-centered description of disgust, describing it as “revulsion at the prospect of (oral)
incorporation of an offensive object” (p. 23). However, they also described disgusting stimuli as
contaminating or contagious; that is, if an object that is considered to be disgusting comes into
contact with previously “acceptable food” (p. 23), that food then also becomes disgusting.
Haidt, McCauley, and Rozin (1994), however, noted that disgust often seemed to expand
beyond the concept of food and ingestion, and they also observed that the contaminating
properties of disgusting objects were not universal. For example, they pointed out that “dipping a
disliked vegetable in and out of a bowl of soup” (p. 702) would not lead most people to reject
that soup, but dipping a cockroach in and out of it almost certainly would. Thus, they
hypothesized that disgust was perhaps more complex than it had previously been described, and
they set about trying to further explore this. To better understand the nature of disgust, they
asked 20 people to describe experiences that they found disgusting and to “list as many
disgusting things as they could think of” (p. 702). This yielded a list of 221 elicitors of disgust,
many of which were foods and bodily excretions, consistent with previous conceptualizations of
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disgust. However, Haidt and colleagues identified six additional categories of disgust elicitors:
sex (e.g., sex with animals, incest), animals (e.g., cockroaches, rats), “envelope violations” (i.e.,
situations in which the external “envelope” of the body was breached, such as exposed organs or
skin being punctured), death (e.g., cremains, corpses), hygiene (e.g., toilet seats, sharing eating
utensils with others), and “magic” (i.e., disgust by association, such as chocolate shaped like dog
feces or soup stirred with a flyswatter). Thus, the authors concluded that there was a wider range
of disgust elicitors than had previously been identified in the scientific literature, and not all
could be reconciled with the idea of disgust solely as a response to food contaminants (Haidt et
al., 1994).
Based on these results, Haidt et al. (1994) proposed that the additional domains of disgust
that they had found seemed to be related to humans’ distaste for qualities that they share with
animals (e.g., excretion of bodily products, sex, death). Noting that extensive rituals and rules
have been developed to distance ourselves from animals (e.g., attempting to cover up body
odors), they hypothesized that disgust arises when this façade of humanization was breached and
an individual was reminded of his animality and mortality. Thus, they labeled this category of
disgust elicitors as “animal-reminder” disgust (as opposed to the earlier identified “core”
disgust).
However, there is some evidence that this expanded theory still does not sufficiently
account for all types of disgust. Many researchers have suggested that there is an interpersonal or
sociomoral type of disgust, elicited by the violation of social or moral boundaries. Although it
appears to have received little attention in the earlier literature, Tomkins (1963) suggested that
disgust could be elicited by deviation from what an individual considers to be normative, or
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“what the individual himself has come to regard as true, good, and beautiful” (p. 240). More
recently, Haidt, Rozin, McCauley, and Imada (1997) asked students in both the United States and
Japan to describe events that had led them to feel disgusted; the majority of reported events fell
under the category of sociomoral offenses (e.g., a mass murder, a parent killing a child).
Although sociomoral disgust may not seem to correspond closely with other types of disgust, the
authors point out that in a wide variety of languages the same word is used to indicate both core
disgust and moral disgust. Additionally, properties of contagion have also been found to apply to
elicitors of sociomoral disgust, similar to that seen in other types of disgust. Rozin, Markwith,
and McCauley (1994) found that participants reported indirect contact (e.g., wearing another
person’s sweater) with a person who had committed a moral offense (e.g., murder) to be as
aversive as indirect contact with a person who had a highly contagious illness. Collectively,
research suggests that it is appropriate to include sociomoral transgressions under the broader
umbrella of disgust, though it has been suggested that this type of disgust may also involve some
components of other emotions, such as anger (Simpson, Carter, Anthony, & Overton, 2006).

Expression of Disgust

In addition to the qualia of disgust and the range of objects and situations that can elicit it,
researchers have also described the characteristic facial and bodily responses that accompany the
experience of disgust. As noted above, Darwin (1886) described the facial expression of disgust
as being focused primarily around the mouth and resembling the avoidance or expelling of
unwanted oral input, though he also noted a wrinkling of the nose. Ekman, Friesen, and Ancoli
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(1980) later described disgust as involving wrinkling of the nose, raising of the upper lip, and a
deepening of the nasolabial folds.
Interestingly, Rozin, Lowery, and Ebert (1994) identified three different facial reactions
indicative of disgust and found that each one seemed to be associated with different types of
disgust elicitors. They found that nose-wrinkling was generally interpreted by participants as a
response to an offensive smell, dropping the jaw and showing the tongue was interpreted as a
response to oral irritation (which the authors also linked to spoiled food), and a curling of the
upper lip was interpreted as a response to “expanded disgust” elicitors (p. 880). Although this
study examined participants’ interpretation of disgusted faces, not the production of them, the
results suggest that different types of disgust elicitors may yield different facial expressions.
Although somewhat less research has been completed on the expression of disgust
through other parts of the body, Darwin (1886) noted that disgusted people exhibit “gestures as if
to push away or to guard oneself against the offensive object” (p. 258). Wallbott (1998) found
disgust reactions to be accompanied by collapsing the upper body, pointing the head down, and
crossing the arms across the chest. Both of these descriptions suggest that individuals
experiencing disgust appear to be decreasing the possibility of contact with the elicitor of
disgust.
Physiological Correlates of Disgust

Rozin, Haidt, and McCauley (2000) note that the primary physiological response
associated with disgust is a sense of nausea, though this has not been systematically studied and
is typically assessed through self-report measures. Angyal (1941) additionally reported that
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disgust is associated with increased salivation, the purpose of which he suggested was to
“[dilute] the offending or noxious substances” (p. 399). He additionally noted that in cases of
very strong disgust, actual vomiting may occur.
In contrast to many other emotions, such as fear or anger, disgust is also characterized by
a predominantly parasympathetic response (Levenson, 1992; Olatunji & Sawchuk, 2005; Rozin,
Haidt, & McCauley, 2000; Woody & Teachman, 2006). Consequently, it is associated with
physiological responses such as a decrease in heart rate (Ekman, Levenson, & Friesen, 1983;
Levenson, 1992; Stark, Walter, Schienle, & Vaitl, 2005) and body temperature (Ekman et al.,
1983; Stark et al., 2005) as well as an increase in skin conductance response (Levenson, 1992;
Stark et al., 2005). Although these physiological reactions to disgust elicitors are widely
discussed in the literature in the context of parasympathetic nervous system activation, some
research (e.g., Kreibig, 2010) has suggested that disgust involves both sympathetic and
parasympathetic reactions.

Functions of Disgust

Based on previous literature, it seems clear that disgust is a distinctive emotion with a
characteristic facial and physiological response as well as a relatively wide range of elicitors.
What purpose, then, does this emotion serve?
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Disease Avoidance

One of the most extensively proposed theories of disgust is the disease-avoidance model,
which posits that disgust evolved as a mechanism to help humans avoid disease and contagion
(e.g., Curtis, 2011; Curtis, de Barra, & Aunger, 2011; Davey, 2011; Oaten, Stevenson, & Case,
2009; Webb & Davey, 1992). Many researchers have observed that the stimuli that tend to be
reliably considered as “disgusting” are likely to be sources of contamination or disease (e.g.,
Curtis, 2011; Oaten et al., 2009). Oaten and colleagues (2009) note that there are a number of
multi-sensory cues that suggest the presence of pathogens or an environment in which they could
thrive. These include stimuli such as auditory, visual, or tactile indicators of moistness; odors
that suggest “metabolic processes” (p. 304); and body structures or movements characteristic of
pathogenic organisms. Based on the fact that these types of cues are likely to elicit feelings of
disgust, researchers have suggested that disgust evolved as a mechanism to help humans avoid
these potential sources of contamination or disease (Curtis, 2011; Oaten et al., 2009).
Although Davey (2011) noted that some animals elicit disgust because they possess these
types of characteristics (e.g., slugs, snakes), there are other animals that do not but are
nonetheless widely considered to be disgusting (e.g., spiders, rodents). Davey explained these
animals’ elicitation of disgust by pointing out that many of them have historically been linked to
disease or contamination, even if this connection was based largely on superstition. Thus,
although the explicit link between these animals and contamination or disease may have
diminished throughout the years, the desire to avoid these animals has been ingrained in many
cultures and thus the disgust they elicit can be explained by the desire to avoid disease.
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The disease-avoidance model of disgust is most readily associated with elicitors of core
disgust (e.g., spoiled food, bodily excretions) and animal-reminder disgust (e.g., mutilated body
parts). However, some researchers have also linked sociomoral disgust to disease avoidance.
Oaten and colleagues (2009) suggest that although many sociomoral elicitors of disgust may not
possess fundamentally disgusting qualities per se, they may to cause people to think of more
traditionally disgust-relevant stimuli (e.g., deviant sexual behaviors may elicit thoughts of
genitalia and disease transmission). By contrast, other researchers have suggested that
sociomoral disgust elicitors, particularly those that are more culturally specific, function as a way
to help groups protect against diseases and pathogens that may be transmitted by other groups
(Curtis et al., 2011). This hypothesis has been supported by the fact that heightened disgust
sensitivity, as well as heightened concerns or threats of disease, have been associated with higher
levels of xenophobia and ethnocentrism (Faulkner, Schaller, Park, & Duncan, 2004; Navarrete &
Fessler, 2006). In other words, sociomoral disgust elicitors that involve the violation of cultural
norms may signal that the violator is an outgroup member who could potentially transmit
disease. Although these have been suggested functions of sociomoral disgust, Curtis (2011) notes
that the role of this type of disgust still needs to be studied further.

Mortality Salience

Although the disease-avoidance model is by far the most prevalent and wide-reaching
conceptualization of disgust in the extant literature, there have been some other theories
regarding the function of disgust. For example, some researchers have suggested that animal-
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reminder disgust serves as a way to help humans distance themselves from mortality salience—
in other words, the awareness that humans, like all animals, will one day die (Cox, Goldenberg,
Pysczynski, & Weise, 2007; Goldenberg, Pyszczynski, Greenberg, Solomon, Kluck, & Cornwell,
2001; Rozin, Haidt, & McCauley, 2008).
Though the mortality-salience model has not been as extensively studied as the diseaseavoidance model, some studies have found evidence supporting this theory. Goldenberg and
colleagues (2001) found that participants exposed to reminders of their own mortality (through a
questionnaire on their attitudes towards and beliefs about their own deaths) rated animal and
body-product stimuli as more disgusting than individuals in a neutral condition. Similarly, Cox
and colleagues (2007) found that participants exposed to disgusting stimuli were likely to use
death-related words on a word completion task than participants in a neutral condition. In a
second study, all participants read an essay meant to induce mortality salience, then completed
one of several different questionnaires intended to produce disgust, other negative affects (e.g.,
social anxiety), or nothing (i.e., a neutral condition). In this study, the researchers found that
exposure to reminders of animal-related disgust resulted in higher production of death-related
words in a subsequent word completion task than the other conditions.
Collectively, this research suggests that there is a relationship between mortality salience
and particular types of disgust (specifically animal-reminder disgust and body-product disgust)
and that this relationship may be bidirectional. The mortality-salience model of disgust is
generally presented as theoretically distinct from the disease-avoidance model in that it protects
an individual’s psyche from threats of death, whereas the disease-avoidance model is more
focused on actual bodily threats to mortality. However, it could also be argued that these two
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theoretical models are not so distinct, as both serve to protect an individual from the finality of
death.

Mate Selection

Tybur, Lieberman, Kurzban, and DeScioli (2013) argue that although some disgust
elicitors exist to protect against contamination and disease, sexually related disgust serves to help
us select optimal mates. The authors suggest disgust may help humans maximize genetic and
immunological compatibility with mates as well as general mate quality. The authors note that
humans express disgust at a number of stimuli that indicate mate incompatibility or low mate
quality, including (but not limited to) sexual relationships with close family members, sexual
relationships with animals, and the possibility of sexual activity with individuals who do not
possess physical markers of reproductive fitness. In other words, the authors suggest that
sexually related disgust helps humans avoid possible threats to their “reproductive success” (p.
73). However, they also state that there is likely some overlap between this theory and the
disease-avoidance theory, as the presence of disease or infection also lowers mate desirability
and compatibility. Tybur, Lieberman, and Griskevicius (2009) additionally note that the mateselection function of sexual disgust is consistent with the fact that females generally endorse
higher levels of disgust than males. Because males can potentially reproduce with multiple
females in a short period of time, there is a low cost associated with sexual activity. For females,
however, the cost of sexual activity is potentially much higher—it may result in a nine-month
hiatus on reproductive possibility. Therefore, Tybur et al. (2009) suggest that heightened disgust
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in females may be a result of the increased reproductive impact of sexual activity as compared to
that of males.

Social Order

Researchers have also proposed that disgust elicited by violations of moral laws (e.g.,
murder, child abuse) may serve specific social purposes beyond those related to pathogen and
disease avoidance. Many authors have suggested that sociomoral disgust exists to help maintain
social order (e.g., Olatunji, Haidt, McKay, & David, 2008; Rozin, Haidt, & McCauley, 2008). As
Tybur and colleagues (2009) note, it would be evolutionarily beneficial for individuals to avoid
anyone who imposes significant threats to other specific people or to the group as a whole (e.g.,
through detrimental effects to group cooperation and cohesion). In addition to avoidance, Tybur
et al. (2013) further suggest that the expression of sociomoral disgust also serves to communicate
an individual’s condemnation of moral violations, which in turn increases the chance that other
group members will follow suit and also express disapproval of the behavior. Thus, sociomoral
disgust can be conceptualized as a means to protect against broad threats to a cultural group and
uphold group cohesion.
In this respect, sociomoral disgust is somewhat conceptually different than other types of
disgust. Individuals in a variety of cultures use their word for “disgust” in response to many
different types of disgust elicitors, including moral violations (Haidt et al., 1997). However,
sociomoral disgust is generally focused on threats to group cohesion, fitness, and development.
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By contrast, other types of disgust appear to be more associated with threats to a specific
individual.

CHAPTER 3
DISGUST IN SPECIFIC PHOBIA

A wide range of research has been conducted on the potential role of disgust in
psychopathology. Disgust responses have been proposed to play a part in a variety of
psychological disorders, including eating disorders (e.g., Davey, Buckland, Tantow, & Dallos,
1998; Troop, Murphy, Bramon, & Treasure, 2000), obsessive-compulsive disorder (e.g.,
Olatunji, Lohr, Sawchuk, & Tolin, 2007; Shapira et al., 2003; Stein, Liu, Shapira, & Goodman,
2001), schizophrenia (e.g., Ille, Schöny, Kapfhammer, & Schienle, 2010; Schienle et al., 2003),
hypochondriasis and health anxiety (e.g., Davey & Bond, 2006; Olatunji, 2009) and sexual
dysfunction (e.g., Borg, de Jong, & Schultz, 2010; de Jong, van Overveld, & Borg, 2013; de
Jong et al., 2009). However, in the context of disgust and psychopathology, one of the most
extensively studied disorders is specific phobia.

Early Research on Disgust and Fears

Many of the early studies on the relationship between disgust and fear were focused on
animal fears. Although these studies were generally focused on non-clinical fear rather than
phobias, they provided some theoretical background for the relationship between these two
constructs. Additionally, this body of research served as a precursor to contemporary research on
disgust and specific phobias.
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In one of the earliest studies, Matchett and Davey (1991) noted that many people
endorsed fears of animals that posed little or no threat to humans. Hypothesizing that disgust
could be at least partially responsible for the fear of these non-threatening animals, they made a
list of three different categories of animals: fear-provoking and predatory (e.g., tiger, shark),
fear-provoking and not predatory (e.g., rat, spider), and revulsive (e.g., cockroach, slug).
Participants indicated how fearful they were of each of these animals and also completed a
measure of disgust sensitivity. The researchers found that disgust sensitivity was significantly,
though moderately, correlated with fear of the fear-provoking/not predatory animals as well as
the revulsive animals. However, correlations between disgust sensitivity and fear of predatory
animals were small and non-significant, supporting their theory that disgust could be underlying
fears of non-predatory animals.
Although Matchett and Davey’s study exhibited some design flaws (e.g., snakes were
included in all three of their animal categories), these findings were supported in subsequent
research. Davey (1994) asked 261 adults to rate how fearful they were of 35 different common
animals. A factor analysis of these data found that approximately one-third of the variance in fear
ratings was accounted for by two groups of animals: invertebrates (e.g., worms, maggots), which
accounted for 23% of the variance, and fear-provoking/not predatory animals (which Davey
termed “fear-relevant,” e.g., mice, lizards), which accounted for 9% of the variance. Ware, Jain,
Burgess, and Davey (1994) also found that disgust sensitivity was significantly, though
moderately, correlated with fear of “fear-relevant” animals. The correlation between disgust
sensitivity and fear of predatory animals was small and non-significant.
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Collectively, these studies were interpreted to support a “disease-avoidance model”
(Davey, 1994) of animal fears. The researchers noted that the animals found to be both fear
evoking and associated with disgust sensitivity fell into one of three categories: they were either
known to spread disease (e.g., rats), they had features resembling substances that were
commonly disgust evoking (e.g., slugs), or they held a culturally significant relationship with dirt
or disease (e.g., spiders). Thus, the researchers suggested that disgust was a mechanism
underlying the self-reported fears of these animals and that this disgust served as a defense
against contagion and disease (Davey, 1994; Matchett & Davey, 1991; Ware et al., 1994).

Heightened Disgust in Specific Phobia

The discovery of the link between disgust and some animal fears lends itself well to
research on specific phobia. Specific phobia is characterized by irrational fear and avoidance of
particular objects or situations, many of which do not pose an actual threat to the fearful
individual. Based on Davey and colleagues’ findings, then, it stands to reason that disgust could
play a role in some of these irrational fears.
Research on the relationship between disgust sensitivity and particular types of phobias—
particularly spider and blood-injection-injury (BII) phobias—has supported this theory. Tolin,
Lohr, Sawchuk, and Lee (1997) recruited individuals with high scores on either a spider phobia
measure or a BII measure and found that both of these groups reported significantly higher
overall levels of disgust sensitivity than a group of control participants. These findings were later
replicated by Sawchuk and colleagues (2000), strengthening the hypothesis that both of these
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phobias are associated with heightened overall levels of disgust. Other studies have examined
only one type of phobia but have found further evidence that individuals with both BII phobia
and spider phobia exhibit significantly higher overall levels of disgust sensitivity than nonphobics (e.g., de Jong, Andrea, & Muris, 1997; de Jong & Muris, 2002; Viar-Paxton, Tomarken,
Pemble, & Olatunji, 2014). In some of these cases, the effect sizes of the differences between
groups have been quite large, suggesting that disgust sensitivity is not just significantly, but also
substantially, higher in fearful individuals than non-fearful individuals (e.g., Cohen’s d = 1.9 in
de Jong & Muris, 2002).
Some researchers have also examined the strength of the relationship between disgust and
phobic fear. For example, as part of a larger, experimental study, Bianchi and Carter (2012)
recruited participants with spider and/or BII phobias and found that their scores on spider and
BII phobia measures were significantly correlated with scores on a general disgust measure; this
correlation was found to be in the moderate range for spider fears and in the large range for BII
fears. Van Overveld, de Jong, Peters, Cavanagh, and Davey (2006) found that scores on both a
spider phobia measure and a blood-injection-injury phobia measure were correlated with scores
on multiple disgust propensity measures in a non-clinical sample. These correlations were
significant but small for the spider phobia measure (.10-.24) and significant and generally
moderate for the blood phobia measure (.26-.48). Vernon and Berenbaum (2008) also found a
significant correlation between participants’ scores on a spider phobia questionnaire and their
scores on a disgust questionnaire. The zero-order correlations in this study were moderate to
large, though in some cases they became non-significant and small after the researchers
controlled for personality variables such as extraversion and neutroticism. In general, the results
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of this study should likely be interpreted with some caution; participants were recruited from an
undergraduate entomology course and were presumably less likely to endorse spider fears than a
typical non-clinical sample.
The results of these studies suggest that not only do individuals with spider and BII
phobias report higher levels of overall disgust than non-phobic individuals but also that this
disgust propensity is more pronounced in individuals with higher levels of fear. These findings
provide preliminary evidence that disgust may play some type of role in phobic fears.

Effect of Disgust on Specific Phobia Symptoms

In light of the findings that heightened levels of disgust have been found to be
characteristic of some phobias, further research has examined the degree to which it may
contribute to phobic symptoms. Although some researchers have argued that disgust is
epiphenomenal to phobic fear (e.g., Muris, Merckelbach, Schmidt, & Tierney, 1999; Thorpe &
Salkovskis, 1998), the majority of the extant research indicates that the disgust response is
distinct from fear and contributes uniquely to phobic symptoms.
Much of this research has focused on disgust’s potential contribution to avoidance, the
hallmark behavioral symptom of specific phobia. Mulkens, de Jong, and Merckelbach (1996)
found that spider-phobic participants were particularly reluctant to eat a cookie after it had been
in contact with a spider (only 25% agreed to eat the cookie, compared to 71% of non-phobic
controls). The authors argued that this reluctance in itself indicated that disgust was a significant
component of spider fears, as the task did not directly involve the fear stimulus. Woody and
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Tolin (2002) found that disgust experienced during a variety of disgust-related BAT tasks
significantly predicted avoidance of these tasks, indicating that disgust is a strong motivator of
avoidance. Furthermore, the spider-fearful participants experienced significantly more disgust
and anxiety during these tasks than non-phobics. Although the researchers did not directly
measure the effect of experienced disgust on fear-relevant stimuli, previous literature has
suggested that spider phobics respond to spider-related stimuli with a combination of disgust and
fear (Sawchuk et al., 2002). Therefore, the finding that state disgust motivates avoidance of an
aversive stimulus suggests that disgust is likely to contribute uniquely to spider phobias. Finally,
Woody, McLean, and Klassen (2005) administered two spider-related behavioral avoidance tasks
(BATs) to high and low spider-fearful individuals and found that peak disgust during the tasks
was the variable that was most predictive of avoidance during these tasks. Furthermore, fear was
not significantly predictive of avoidance, but disgust was. In other words, the primary motivator
underlying participants’ avoidance of BAT tasks was disgust—not fear. Collectively, these
studies suggest that disgust is an emotion experienced in spider phobias that is distinct from fear
and contributes uniquely to symptoms of phobic avoidance.
Two studies have examined the possible role of disgust in a broader range of phobia
symptoms (i.e., not limited to avoidance behaviors). Spider fearful participants in Olatunji,
Huijding, de Jong, and Smits’ (2011) study participated in a spider-related BAT task before and
after in vivo exposure treatment. The researchers found that improvements in both disgust and
fear ratings during the BATs contributed significantly and uniquely to decreases in phobia
severity, which was assessed by a paper-and-pencil measure that included a variety of phobia
symptoms. Additionally, one of the few studies to examine the effect of disgust on BII phobia
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symptoms examined trait disgust and trait anxiety as predictors of both spider and BII phobia
symptoms (i.e., not limited to avoidance behaviors). They found that trait anxiety and disgust
were both significant predictors of phobia symptoms (as assessed by paper-and-pencil measures
encompassing a variety of symptoms) when tested individually. However, when both of these
constructs were included in their models, anxiety was no longer a significant predictor, but
disgust was (Olatunji, Williams, Lohr, Connolly, Cisler, & Meunier, 2007). Based on these
findings, the authors argued that the relationship between disgust and phobia symptoms is unique
and not attributable to anxiety.
Additional research is needed to determine if disgust contributes to phobia symptoms
beyond the domain of avoidance. Because the measures that the authors included in these studies
include an avoidance component, it is possible that disgust contributed primarily to these items,
with minimal contribution to others. However, these studies do provide further evidence that
disgust is a distinct contributor to symptoms of BII and spider phobias and should not be
considered to be merely an epiphenomenon of the fear component.

Changes in Disgust in Traditional in Vivo Exposure Therapy

A few studies have investigated whether disgust decreases as a function of traditional in
vivo exposure therapy (i.e., using the feared stimulus). De Jong, Andrea, and Muris (1997)
examined changes in disgust and fear following brief exposure therapy in a group of spiderphobic adolescents and found that these participants exhibited significant decreases in spiderrelated fear and disgust following exposure. Subsequent studies on the effects in vivo exposure

25
therapy on spider phobias in adults have replicated these findings (Olatunji et al., 2011; Smits,
Telch, & Randall, 2002). Furthermore, one study examining this issue in BII phobia also found
that in vivo exposure therapy resulted in significantly decreased fear and disgust (Olatunji, Smits,
Connolly, Willems, & Lohr (2007), though the changes in disgust were not entirely independent
of changes in fear.
It should be noted that the decreases in disgust found in these studies were stimulus
specific. In other words, participants found spiders or blood less disgusting than they previously
had. Although broader levels of disgust (i.e., those caused by a wide range of disgust elicitors,
not just those related to the phobic stimulus) were not measured in one study (Olatunji et al.,
2011), the other three studies found that these broad disgust responses remained largely
unchanged (de Jong et al., 1997; Olatunji, Smits, Connolly, Willems, & Lohr, 2007; Smits et al.,
2002).
Collectively, these studies provide further evidence that disgust is an emotional response
that is present in spider and BII phobias. Furthermore, they indicate that—similar to fear—
habituation to disgust can be achieved by repeated exposure to a stimulus that the phobic
individual finds disgusting. However, these findings also suggest that if general disgust
sensitivity is a vulnerability or maintenance factor in phobias, it is not being adequately
addressed by traditional in vivo exposure therapy.
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Disgust-Focused in Vivo Exposure Therapy

Thus far, it has been established that spider phobias and BII phobias involve a component
of disgust in addition to fear, and this disgust is a contributor to phobic symptoms. Furthermore,
studies on traditional in vivo exposure therapy suggest that this disgust response is capable of
being decreased through repeated exposure to the phobic stimulus. Based on these findings,
several researchers have suggested that exposure techniques focused on disgusting stimuli may
be helpful to use in treatment of these phobias, either independently or in conjunction with fearfocused exposures (Choplin & Carter, 2011; Connolly, Olatunji, & Lohr, 2008; Hirai et al.,
2008; Olatunji et al., 2011).
One important issue to consider is how disgust exposure techniques could help reduce
symptoms of specific phobia. Exposure therapy has traditionally been aimed at extinguishing insituation fear responses to particular stimuli, and researchers suggesting disgust exposures for
specific phobia (e.g., Olatunji, Cielsielski, Wolitzky-Taylor, Wentworth, & Viar, 2012) have
generally framed them in the same manner—extinguishing a disgust response to a stimulus.
However, some researchers (e.g., Craske et al., 2008) have suggested an inhibitory learning
approach, in which exposures are focused not on the extinction of fear but rather the
development of other associations with the feared stimuli that compete with and inhibit the preexisting fear associations. In this context, Craske and colleagues (2008) have suggested that
exposure therapy is most beneficial when it teaches clients to help tolerate fear, rather than to
decrease or extinguish it. Applying this approach to disgust would mean that disgust exposures
should not necessarily be focused on the reduction of state disgust responses to a particular

27
stimulus but rather on tolerating disgust responses when they do happen. Based on these
principles, it is possible that disgust exposures could be helpful in learning how to increase
distress tolerance in the face of negative emotions elicited by a feared stimulus.
It is also possible that phobic individuals would find disgust-focused exposure less
distressing than traditional in vivo exposure therapy. If anticipated distress at having to face a
feared stimulus is a barrier to treatment for many phobic individuals, then disgust exposures—if
effective—could potentially be an option for these treatment-reluctant individuals. Additionally,
if disgust exposures could more generally increase distress tolerance, clients may be
subsequently more willing to engage in traditional fear-based in vivo therapy. Therefore, changes
in treatment willingness as a result of disgust exposures should also be investigated.
To date, only two studies have directly examined the effect of disgust exposure
techniques on phobia symptoms. The first of these was conduced by Hirai and colleagues (2008),
who recruited BII-fearful participants to undergo a single-session course of psychoeducation and
in vivo exposure therapy. For half of the participants, the in vivo exposure entailed going through
a series of fourteen tasks designed specifically to be fear-relevant (e.g., holding a hypodermic
needle; giving an injection to an orange). The other half of the participants went through the
same set of fourteen tasks as the first group, plus three extra tasks the researchers believed were
specifically disgust evoking (e.g., finger-painting with blood using a gloved finger, then
ungloving and touching their faces with that finger). The amount of time spent in in vivo
exercises and the number of steps that participants completed varied. Participants moved on to
the next task when either: a) they rated both their fear and disgust below 25 (on a scale of 0-100),
or b) they rated their fear below 25 and their disgust level had stayed the same for 2 minutes.
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Additionally, the in vivo exercises were discontinued when participants completed the entire list
or when 90 minutes had passed.
The researchers found that participants in both conditions exhibited a significant decrease
(as compared to pretreatment) in phobic symptomatology, as assessed by a number of self-report
BII measures. These improvements also appeared to be maintained at a follow-up session a week
later. Interaction analyses indicated that participants in the fear-disgust condition exhibited
significantly more improvement than participants in the fear-only condition on one injectioncentered BII phobia measure. However, there were no significant differences between the
conditions on any of the many other outcome measures, including the BAT at the follow-up
session.
The results of this study could be mean that disgust-related exposure techniques were
only minimally effective in decreasing BII phobia symptomatology. However, the study design
significantly limits the interpretability of the results. First, the fear-disgust condition contained
only three additional steps as compared to the fear-only condition. Second, many of the fearfocused exposure tasks also seem likely to be disgust-relevant. For example, holding an
uncapped vial of blood or injecting an orange are two tasks that were included in the fear-only
group; however, they are likely to elicit disgust in BII phobics. Based on this information, it
appears that these two conditions were only negligibly different, which could account for the
failure to find many significant differences in outcome between them. If there had been an equal
number of fear and disgust tasks, and if these tasks had been more clearly distinguished from
each other, it is possible that the effects of the disgust exposures would have been more
pronounced. Furthermore, the few differences between conditions that were found during this
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study could be attributed simply to the fact that individuals in the fear-disgust condition were
likely to have spent more time completing exposures, as they had more tasks to complete.
The other study directly examining disgust exposure techniques was completed by
Choplin and Carter (2011), who recruited spider-phobic participants to participate in a singlesession exposure involving either a live tarantula (fear condition) or a preserved, dead rat
(disgust condition). The authors found that participants in both conditions exhibited significant
decreases in state fear and disgust (as measured by performance on fear- and disgust-relevant
BATs), though this effect was more pronounced for participants in the fear condition. Again,
however, aspects of the study design limit the conclusions that can be drawn from these data.
Notably, it is difficult to compare the relative effectiveness of the disgust-relevant exposures and
the fear-relevant exposures because the BAT used to measure spider avoidance involved the
same stimulus as the fear exposure. The comparison between groups is problematic because the
same stimulus (a tarantula) was used for the fear group’s exposure as well as to obtain pre- and
post-exposure ratings for both experimental groups. Because no generalization probe was used,
this was not a true test of changes in spider fear across conditions. In other words, it is possible
that the more pronounced improvement in the fear-only condition simply reflected habituation to
the particular stimulus used, rather than to spiders as a whole. To fully understand the relative
contributions of fear and disgust exposures to changes in symptomatology, this study would have
benefited considerably from the inclusion of a control condition (with a neutral exposure or no
exposure) as well as different stimuli for the exposure in the fear-only condition. Without these
elements, it is not possible to clearly determine how effective each type of exposure could be in
treating spider phobia.
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The goal of both of these studies was to examine the possible effectiveness of disgust
exposures in the treatment of specific phobia. However, the designs of these studies have,
unfortunately, limited the conclusions that can be drawn from them. Researchers hoping to
examine this issue in future studies should attempt to overcome these limitations and ensure that
the unique contributions of disgust to symptom improvement can be clearly examined. An
additional concern with these studies is their failure to examine the tolerability of disgust
exposures in comparison to fear exposures, an important aspect of understanding how they can
best be implemented.
Future research on disgust exposures for specific phobia should more clearly differentiate
between fear- and disgust-relevant exposure tasks and ensure that different conditions are more
comparable (e.g., are equal in duration). Additionally, they should include a control condition
and assess participants’ relative willingness to engage in fear- and disgust-based exposures. The
inclusion of these elements should ensure that study results directly address issues relevant to the
practical implementation of disgust exposures. If research finds that individuals are more willing
to engage in disgust exposures than in fear exposures and that disgust exposures lead to either a
decrease in symptoms or increased willingness to participate in traditional fear-based exposure
therapy, this would provide some evidence for the utility of disgust-based exposure therapy.
Such data could also help clarify whether disgust exposures could be used in lieu of or as a
precursor to traditional in vivo therapy.
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Limitations to Research on Disgust and Phobias

In addition to the specific limitations of the studies described above, the entire body of
literature on disgust in specific phobias suffers from a number of drawbacks.

Phobic Stimuli Studied

Perhaps the greatest limitation to the current body of literature on disgust and phobias is
that it is focused almost solely on only two types of phobias: spider phobias and blood-injectioninjury phobias. This narrow focus presents a serious limitation to our understanding of the role of
disgust in this disorder. These two phobias represent only two of the five subtypes of specific
phobias identified in the DSM-5 (animal, natural environment, blood-injection-injury,
situational, and other; APA, 2013). Davey and Bond (2006) note that research on disgust and
phobias has been driven primarily by the fact that the phobias focused on are very clearly
disgust-relevant. As a result, it is easy for researchers to conceptualize these fears as being
motivated by disease avoidance or other similar disgust mechanisms and to dismiss other fears as
not having disgust components. However, Davey and Bond also note that in order to establish
particular fears as disgust-relevant, fears presumed to be disgust-irrelevant should also be
included in studies as a point of comparison.
Unfortunately, these fears are rarely included in research—particularly experimental
studies—on disgust and phobias. This omission is even more limiting in light of the fact that the
few studies that have examined disgust in these so-called “disgust-irrelevant” phobias have
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found that disgust may actually also be present in these fears. Perhaps most convincingly, Davey
and Bond (2006) found that multiple measures of disgust were significantly correlated with both
height phobia and claustrophobia symptoms—in several cases, even higher than the same
correlations observed in spider phobia. Furthermore, these relationships retained significance
even when controlling for trait anxiety. In the same vein of research, Muris et al. (1999) found
significant correlations between disgust sensitivity and animal, BII, and situationalenvironmental phobia symptoms. Although these relationships were somewhat diminished after
controlling for trait anxiety, many remained significant. These results suggest that disgust may
be a component of these “disgust-irrelevant” phobias that is not epiphenomenal to the fear
component.
Finally, disgust propensity (how readily an individual experiences disgust) and disgust
sensitivity (how distressed an individual is by the experience of disgust) have been found to be
significantly correlated with height phobia symptoms in one other study (McCraw, 2013).
Although other possible confounding variables (e.g., trait anxiety) were not controlled for in
these analyses, these correlations were not significantly different from those found between these
measures of disgust and spider phobia symptoms. Furthermore, there do not appear to be any
studies examining “disgust-irrelevant” phobias that have not found a relationship between
disgust and these phobias. Therefore, the paucity of research suggesting that disgust may be
implicated in a wider range of phobias than previously thought is not due to mixed findings, but
rather a failure to systematically include these phobias in research.
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Disgust Propensity, Disgust Sensitivity, and the Measurement of Disgust

The vast majority of the experimental literature on disgust addresses individuals’ “disgust
sensitivity.” However, the operational definition of this construct varies significantly across
studies. Van Overveld et al. (2006) have suggested that there are two different aspects of disgust
that are relevant to research in this area: how likely someone is to experience disgust in a given
situation (disgust propensity, or DP) and how distressing they find the experience of disgust
(disgust sensitivity, or DS). Although many research studies, particularly older ones, purport to
measure “disgust sensitivity,” the majority of the disgust measures used in this literature (e.g.,
the Disgust Scale [Haidt, McCauley, & Rozin, 1994], the Disgust Emotion Scale [Walls &
Kleinknecht, 1996]) assess how disgusted an individual would be by a particular stimulus. Thus,
these measures are more closely aligned with what van Overveld and colleagues would call
“disgust propensity.” A measure differentiating between DP and DS was constructed (van
Overveld et al., 2006) and has since been revised (Fergus & Valentiner, 2009; Olatunji, Cisler,
Deacon, Connolly, & Lohr, 2007). Although this measure is gaining traction in research on
disgust and phobias, many studies do not adequately differentiate between these two constructs
that could potentially be different in their relationship with phobias.
Further complicating the issue of measuring disgust is the difference in content between
many of the pencil-and-paper measures. The Disgust Scale (DS; Haidt, McCauley, & Rozin,
1994) and the Disgust Emotion Scale (Walls & Kleinknecht, 1996) both measure disgust
responses to various categories of disgust elicitors, but neither maps cleanly onto the categories
conceptualized in the theoretical disgust literature (i.e., core disgust, animal-reminder disgust,
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sociomoral disgust). The Disgust Contamination and Sensitivity Questionnaire (DCSQ; Rozin,
Fallon, & Mandell, 1984), conversely, only asks questions about a respondent’s willingness to
eat various potentially contaminated foods and thus solely measures core disgust. Furthermore, it
is not entirely clear whether these measures reflect state disgust or trait disgust. Scores on
measures that ask about specific situations could possibly be reflecting more temporary
experiences of disgust (i.e., state disgust), rather than the trait disgust that they are often
interpreted as measuring.
The discrepancies between these commonly used measures limits researchers’ ability to
compare the results of different research studies, as they may be conceptualizing disgust
differently. For example, in the study conducted by Hirai et al. (2008), participants’ decreased
scores on the DS and the DES were interpreted as “a reduction in global…disgust sensitivity.”
This interpretation implies that the participants experienced a permanent change in trait levels of
disgust sensitivity, but the findings may have actually been reflecting more temporary changes in
their state levels of disgust propensity. Future studies should differentiate between disgust
propensity and sensitivity and clearly describe the measures used to assess disgust. Additionally,
it is important to distinguish between state disgust responses elicited by specific stimuli, as
opposed to broader, trait-like disgust responses.

CHAPTER 4
THE CURRENT STUDY

Based on the existing literature on disgust and specific phobia, it is clear that more
studies are needed to investigate the possible efficacy of disgust exposure techniques in reducing
specific phobia symptoms. Furthermore, these studies should be designed to overcome the
limitations exhibited in previous studies on disgust exposures, as well as more broad limitations
in the study of disgust in specific phobia. Therefore, the aim of the current study was to examine
the effects of disgust exposures on specific phobia symptoms. Specifically, a goal of the present
study was to improve upon extant research by using a clearly defined disgust stimulus that is not
closely related to a fear stimulus, including a fear commonly considered to be disgust-irrelevant,
incorporating a control condition, and more accurately interpreting scores on self-report
measures of disgust.
This study entailed recruiting participants who were high in one of two different fears:
spiders or heights. These participants rated a series of pictures of their feared stimuli and also
completed self-report measures of disgust and treatment willingness. They then participated in a
one-session disgust exposure activity or control condition. Following the experimental condition,
they again completed picture ratings as well as treatment-willingness ratings. In addition to the
spider- and height-fearful groups, a third group of individuals with neither fear was recruited.
This group completed only a measure of disgust and the picture ratings for both spiders and
heights.
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The goal of the present study was to determine whether a disgust exposure alone could
contribute to a decrease in phobia symptoms or increase willingness to participate in exposure
therapy. Additionally, the data were examined to help to clarify whether individuals with fears
generally considered to be disgust-irrelevant (such as height fears) may indeed exhibit
heightened levels of disgust propensity or sensitivity.

Hypotheses

Hypothesis 1

Spider- and height-fearful participants will exhibit significantly higher trait disgust than
control participants. Previous research has indicated that spider phobics exhibit higher scores on
trait measures of disgust propensity and sensitivity and that these elevations become more
pronounced in individuals with higher levels of fear (Bianchi & Carter, 2012; de Jong et al.,
1997; de Jong & Muris, 2002; Sawchuk et al., 2000; Tolin et al, 1997; Vernon & Berenbaum,
2008). Therefore, it was hypothesized that spider-fearful participants would exhibit significantly
higher scores than a group of non-fearful participants on a trait measure of disgust propensity
and sensitivity.
Some research has suggested that individuals with “disgust-irrelevant” phobias may also
exhibit this heightened disgust propensity and sensitivity. Specifically, three different studies
have found a possible relationship between self-report disgust measures and height phobias
(Davey & Bond, 2006; McCraw, 2013; Muris et al., 1999). Therefore, it was also hypothesized
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that height-fearful participants would exhibit significantly higher scores than a group of nonfearful participants on a trait measure of disgust propensity and sensitivity.

Hypothesis 2

Spider-fearful participants will exhibit significantly higher disgust responses to pictures
of spiders than control participants will. However, height-fearful participants will not exhibit
significantly higher disgust responses to pictures of heights than control participants will.
Several studies have found that spider-phobic individuals not only exhibit heightened levels of
trait disgust but also report experiencing in-situation disgust in response to spiders (i.e., state
disgust; Sawchuk et al., 2002; Woody et al., 2005). Therefore, it was hypothesized that spiderfearful individuals, prior to any intervention, would report significantly higher state disgust than
a group of non-fearful participants in response to spider-related stimuli.
Height fears have yet to be linked to state disgust, though this does not appear to have
been examined in any past studies. However, based on current theories of disgust, there is no
reason to believe at present that height-related stimuli would evoke state disgust. Therefore, it
was hypothesized that height-fearful individuals would not report significantly higher state
disgust than a group of non-fearful participants in response to height-related stimuli.
It was hoped that the data collected to examine Hypothesis 1 and Hypothesis 2 would
help to shed some light on how disgust functions in a “disgust-relevant” fear as well as a
“disgust-irrelevant” fear. If the data supported both of these hypotheses, it would suggest that
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disgust may be related to a more general vulnerability factor (e.g., a bias towards perceiving
threat in one’s environment) but does not play a central role in all phobias.

Hypothesis 3

Disgust-related exposures will lead to decreases in fear, disgust, and discomfort when
viewing fear-relevant pictures, and a control condition will not. The major goal of this study was
to examine whether habituation to disgust could lead to decreases in phobic symptomatology.
Because previous research has indicated that disgust appears to contribute to phobic
symptomatology (Mulkens et al., 1996; Olatunji, Smits, Connolly, Willems, & Lohr, 2007;
Woody et al., 2005; Woody & Tolin, 2002), it was hypothesized that after participating in a
disgust-related exposure and habituation activity, spider-fearful participants would exhibit
significantly decreased fear, disgust, and discomfort when viewing pictures of spiders.
Participants assigned to a control condition would show minimal, non-significant improvements
on these three variables.
If heightened disgust can contribute to phobic symptomatology, and height-fearful
individuals also exhibit heightened disgust responses, then it is possible that disgust-related
exposures could also help decrease symptoms of height fears. Therefore, it was also
hypothesized that after participating in a disgust-related exposure and habituation activity,
height-fearful participants would exhibit significantly decreased fear and discomfort when
viewing pictures of heights. Participants assigned to a control condition would only show
minimal, non-significant improvements on these two variables.
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Hypothesis 4

Disgust-related exposures will be significantly more effective for spider fears than for
height fears. If disgust-related exposures were found to be effective, one question of interest was
whether such exposures were equally effective for different fears. Hypotheses 1 and 2 postulated
that both spider-fearful and height-fearful individuals would exhibit heightened trait disgust, but
only spider-fearful individuals would exhibit heightened state disgust in response to the phobic
stimulus. This pattern would suggest that although disgust may serve as a general vulnerability
or maintenance factor in a variety of fears, it may also serve a more active role in spider fears.
Based on the hypothesis that disgust may be more central to spider fears, it was also
hypothesized that a disgust-related exposure would yield significantly more improvement in the
spider-fearful group than in the height-fearful group.

Hypothesis 5

Improvement in phobic symptomatology in the disgust exposure condition will be due to
increases in distress tolerance. If the disgust exposure was found to lead to decreases in phobic
symptomatology, it was important to consider why this could be. Craske et al. (2008) suggest
that learning to tolerate negative emotions is central to improvement in exposure therapy.
Although disgust exposures may help individuals learn to specifically tolerate disgust, it is
possible that they will generalize to overall distress tolerance, which would include learning to
tolerate anxiety. Therefore, it was hypothesized that, for any SUDS ratings that were found to
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improve following the disgust exposure, improvements in distress tolerance would mediate this
relationship (i.e., the relationship between condition and change in SUDS ratings).

Hypothesis 6

Participants in the disgust condition will exhibit significantly increased willingness to
engage in traditional in vivo exposure therapy. It has been proposed that individuals with
stimulus-specific fears are reluctant to engage in in vivo exposure therapy because they anticipate
experiencing distress. Experiencing and habituating to distress may increase individuals’
willingness to participate in exposure therapy. Therefore, it was hypothesized that participants in
the disgust condition would exhibit a significantly increased willingness to engage in exposure
therapy after the disgust exposure. Individuals in the control condition would not show a
significant change in willingness after watching the control video.

Hypothesis 7

Increased willingness to participate in traditional in vivo exposure therapy in the disgust
condition will be due to increases in distress tolerance. If, as proposed in Hypothesis 6,
individuals in the disgust condition showed increased willingness to engage in traditional
exposure therapy following the exposure activity, this change could be due to an increased
ability to tolerate distress. Therefore, it was hypothesized that improvements in distress tolerance
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would mediate the relationship between experimental condition and changes in treatment
willingness.

Method

Participants

Participants were recruited from the PSYC 102 research participant pool at Northern
Illinois University during three consecutive semesters. Based on data gathered during the
screening phase of the study (see Procedure section below), three different groups of participants
were recruited. All potential participants were administered two 10-item versions of the
Circumscribed Fear Measure (CFM-S, adapted from McCraw & Valentiner, 2015): one for
heights and one for spiders. Individuals who scored one standard deviation above their peers on
the height CFM-S were recruited to participate in the study as part of the “Height-Fearful” (HF)
group. Similarly, individuals who scored one standard deviation above their peers on the spider
CFM-S were eligible to participate in the study as part of the “Spider-Fearful” (SF) group.
Individuals who scored one standard deviation above the mean on both the height and the spider
CFM-S were eligible to participate in the group corresponding with their higher CFM-S score.
Finally, individuals who were at or below the mean on both the height and the spider CFM-S
were eligible to participate in the study as the “Low-Fear” (LF) group. All participants who met
one of these criteria were contacted by email with an invitation to participate in the study. See
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Table 1 for comparison of CFM-S mean scores between all PSYC 102 respondents and studyeligible students.

Table 1
Results of CFM-S Administrations
Semester
PSYC 102
SF Eligible
HF Eligible
Mean (SD)
Mean (SD)
Mean (SD)
Fall 2015
Spider CFM-S
21.63 (9.90)
38.66 (4.44)
24.27 (8.97)
Height CFM-S
23.98 (11.05)
22.90 (9.17)
41.64 (4.38)
Spring 2016
Spider CFM-S
21.33 (9.81)
38.60 (5.63)
23.26 (8.23)
Height CFM-S
22.56 (10.26)
21.90 (7.72)
39.12 (5.17)
Fall 2016
Spider CFM-S
19.74 (10.19)
38.61 (6.34)
24.69 (9.09)
Height CFM-S
21.28 (11.00)
22.71 (9.86)
40.00 (5.22)
Note: CFM-S = Circumscribed Fear Measure – Short Version.

LF Eligible
Mean (SD)
13.69 (3.62)
14.74 (4.25)
13.08 (3.38)
14.33 (3.91)
12.16 (2.67)
13.02 (3.53)

Of the 2,007 PSYC 102 students screened for the study, 219 were eligible for inclusion in
the SF group, 250 were eligible for inclusion in the HF group, and 569 were eligible for
inclusion in the LF group. Of those eligible, 39 were enrolled in the study as part of the SF
group, 53 as part of the HF group, and 49 as part of the LF group. Data from three participants
(one HF, two LF) who endorsed prior treatment of either a spider or height phobia were
excluded. Data from two participants in the HF group were excluded due to non-adherence to
study instructions. An additional two participants (both in the HF group) yielded incomplete
data, as they chose to discontinue study procedures before completion. Finally, data from two HF
participants were excluded, as they completed fewer than half of the SUDS ratings during the
video, indicating they may have been inattentive to study procedures. Thus, full data from 131
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participants were included going into initial analyses (39 SF, 45 HF, 47 LF). See Figure 1 for
full information on participant recruitment, enrollment, and randomization. See Table 2 for
participant demographic information.

Materials

Video Stimuli

Disgust Habituation Video

A series of clips from the episode entitled “Addicted to Drinking Blood” from the
television series My Strange Addiction (Sergi, 2013) were used as the disgust habituation
stimulus. This episode portrays a woman who drinks blood multiple times per day and ingests
both animal blood and human blood. For use in this study, the episode was shortened to a series
of clips lasting 6.5 minutes. The clips were chosen to maximize the likelihood of a disgust
response from participants and to minimize other emotions that participants may feel if they
watched the entire video. Therefore, the scenes chosen for the study are those that portray the
subject of the episode actively drinking, eating, cooking with, or obtaining blood, as well as
those discussing aspects of her behavior that are likely to elicit disgust (e.g., how much she
drinks per day). Parts of the episode that were not directly related to these behaviors were
excluded.

PSYC102 Students
Screened
[N = 2007]

Eligible for LF Group
[n = 569]

Eligible for SF Group
[n = 219]

Eligible for HF Group
[n = 250]

Volunteered
[n = 49]

Volunteered
[n = 39]

Volunteered
[n = 53]
Screened
out
[n = 1]

Screened
out
[n = 2]

Disgust Video
[n = 19]

Control Video
[n = 20]

Disgust Video
[n = 28]

Control Video
[n = 24]

Quit Study
[n = 2]

Complete Data
[n = 47]

Complete Data
[n = 19]

Complete Data
[n = 20]

Data
Excluded
[n = 4]a,b
Complete Data
[n = 22]

Data
Excluded
[n = 1]a
Complete Data
[n = 23]

Note: aData excluded due to incomplete SUDS data; bData excluded due to non-adherence with study procedures.
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Figure 1. Recruitment, Enrollment, and Randomization of Participants.
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Table 2
Demographic Data
SF Group
(n = 39)

HF Group
(n = 47)

LF Group
(n = 47)

Gender
Male
9 (23.1%)
18 (38.3%)
29 (61.7%)
Female
30 (76.9%)
29 (61.7%)
17 (36.2%)
Transgender
0 (0.0%)
0 (0.0%)
1 (2.1%)
Hispanic/Latino
No
30 (76.9%)
40 (85.1%)
42 (89.4%)
Puerto Rican
0 (0.0%)
1 (2.1%)
2 (4.3%)
Mexican, Chicano
6 (15.4%)
6 (12.8%)
3 (6.4%)
Other Hispanic/Latino
3 (7.7%)
0 (0.0%)
0 (0.0%)
Race
White/Caucasian
20 (51.3%)
30 (63.8%)
33 (70.2%)
Black/African-American
14 (35.9%)
12 (25.5%)
9 (19.1%)
American Indian/Alaska Native
1 (2.6%)
3 (6.4%)
0 (0.0%)
Asian
3 (7.7%)
5 (10.6%)
2 (4.3%)
Middle Eastern/North African
1 (2.6%)
1 (2.1%)
1 (2.1%)
Other
4 (10.3%)
2 (4.3%)
3 (6.4%)
Yearly Family Income
Less than $20,000
11 (28.2%)
7 (14.9%)
6 (12.8%)
$20,001 - $30,000
3 (7.7%)
7 (14.9%)
4 (8.5%)
$30,001 - $40,000
7 (17.9%)
2 (4.3%)
4 (8.5%)
$40,001 - $50,000
6 (15.4%)
5 (10.6%)
4 (8.5%)
$50,001 - $60,000
0 (0.0%)
3 (6.4%)
11 (23.4%)
$60,001 - $70,000
5 (12.8%)
5 (10.6%)
1 (2.1%)
$70,001 - $80,000
4 (10.3%)
7 (14.9%)
8 (17.0%)
$80,001 - $90,000
0 (0.0%)
0 (0.0%)
2 (4.3%)
$90,001 - $100,000
1 (2.6%)
4 (8.5%)
1 (2.1%)
Greater than $100,000
2 (5.1%)
7 (14.9%)
6 (12.8%)
Year in School
Freshman/First Year
22 (56.4%)
22 (46.8%)
20 (42.6%)
Sophomore/Second Year
12 (30.8%)
15 (31.9%)
18 (38.3%)
Junior/Third Year
5 (12.8%)
7 (14.9%)
7 (14.9%)
Senior/Fourth Year
0 (0.0%)
1 (2.1%)
1 (2.1%)
Other
0 (0.0%)
2 (4.3%)
1 (2.1%)
Marital Status
Single
38 (97.4%)
45 (95.7%)
41 (87.2%)
Cohabitating
1 (2.6%)
2 (4.3%)
3 (6.4%)
Married
0 (0.0%)
0 (0.0%)
3 (6.4%)
Note: SF group MAGE=19.13 (SD = 1.36); HF group MAGE=19.47 (SD = 1.63); LF group
MAGE=20.72 (SD = 4.85).
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Existing research on the domain specificity of disgust responses in specific phobia has
been somewhat mixed. The results of some studies have suggested that spider phobics are most
sensitive to elicitors of core disgust, while BII phobics are most sensitive to elicitors of animalreminder disgust (Bianchi & Carter, 2012; de Jong & Merckelbach, 1998). Other researchers
have found that disgust responses in these two phobias may be more general, rather than specific
to certain elicitors (Olatunji et al., 2008; Tolin et al., 1997). Given the inconsistent findings on
what types of disgust stimuli might be most relevant to individuals with spider fears, this episode
was chosen because it portrays scenes likely to elicit both core disgust (e.g., drinking raw animal
blood) and animal-reminder disgust (e.g., cutting a person’s arm open to drink his blood).

Control Video

A clip from the episode “Springs/Pavers/Pianos” (Hoss, 2005) from the television series
How It’s Made was used as the control stimulus. The portion of the episode chosen for this study
shows how pianos are made in a factory. This portion of the episode was shortened to be the
same length as the disgust habituation video so that participants in each group saw their videos
the same number of times. This video was chosen because, like the disgust video stimulus, it
portrays realistic events and has a story that was likely to keep participants at least somewhat
engaged. However, unlike the disgust video, the actions in this control video were not likely to
elicit any particular emotions.
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Picture Stimuli

To obtain state ratings of participants’ disgust, fear, and discomfort in response to spiders
and heights, two sets of pictures were used. The first set of pictures consisted of ten heightrelated images (e.g., skydiving, bungee jumping). All of these pictures were taken from the
International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2008), a database of
picture stimuli available for use in research studies. IAPS pictures are not in the public domain,
and research participants are therefore unlikely to have seen them before. The ten IAPS pictures
chosen to portray heights were pictures 5621, 8030, 8040, 8160, 8178, 8179, 8180, 8185, 8186,
and 8341. In the present study, Cronbach’s alpha was .96 for fear ratings of the height pictures,
.80 for the disgust ratings, and .95 for the discomfort ratings.
The other set of pictures consisted of spider images. Six of these pictures were taken from
IAPS (pictures 1200, 1201, 1205, 1220, 1230, and 1240). Because there are only six spider
images in IAPS, another four spider pictures were selected from images in the public domain.
All of the pictures selected for this study portray large spiders, either up close or sitting on a
human. In the present study, Cronbach’s alphas for disgust, fear, and discomfort ratings of the
spider pictures were each .99.
Each group of ten pictures was split into two groups of five. The average arousal ratings
from the IAPS manual were used to sort these pictures into groups. This sorting was done to help
ensure that no group of five pictures was significantly more or less distressing than the other five
pictures of the same stimulus. Additionally, these sets of pictures were counterbalanced across
participants, and pictures were randomized within groups.
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Subjective Units of Distress Ratings (SUDS)

While viewing the picture and video stimuli, participants were asked to provide three
different ratings on three dimensions: how disgusted they feel, how afraid they feel, and how
uncomfortable they find the feelings that they are experiencing. Participants provided their
ratings on a scale from 0 (not disgusted/afraid/uncomfortable at all) to 100 (as
disgusted/afraid/uncomfortable as possible). These types of ratings, commonly referred to as
subjective units of distress ratings, or SUDS, are frequently used to track changes in state
emotions during exposure activities (McCabe & Milosevic, 2015).

Self-Report Measures

Circumscribed Fear Measure (CFM)

To determine participants’ levels of fear symptoms in relation to spiders and heights, two
slightly modified versions of the Circumscribed Fear Measure (CFM; McCraw & Valentiner,
2015; Appendix A) were administered. On the CFM, respondents indicate a feared stimulus and
then provide ratings on a set of twenty-five statements reflective of specific phobia symptoms
that they may be experiencing in relation to that stimulus. Respondents indicate how
characteristic each statement is of them using a 5-point Likert-type scale ranging from 1
(strongly disagree) to 5 (strongly agree). The CFM yields a total score (ranging from 25-125),
with higher scores indicating greater severity of specific phobia symptoms in relation to the
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chosen stimulus. Five scale scores can also be computed, each indicative of certain types of
symptoms: Risk Analysis (the degree to which the stimulus is perceived as threatening or
dangerous), Physiological Symptoms (bodily symptoms characteristic of anxiety in response to
the stimulus), Fear/Anxiety (subjective feelings of anxiety in response to the stimulus),
Escape/Avoidance (behaviors or desires to avoid the stimulus), and Control (beliefs that one will
lose behavioral control in the face of the stimulus).
The CFM was designed to be used with a variety of different types of feared stimuli. In
the development and validation study conducted by McCraw and Valentiner (2015), the CFM
was found to perform similarly across groups of participants with different feared stimuli. When
compared to scores on other (stimulus-specific) phobia measures, the CFM exhibited good
convergent and discriminant validity, and scores were significantly correlated with those on a
measure of disability. Furthermore, the measure displayed good internal consistency across
multiple types of fears (McCraw & Valentiner, 2015).
Because the current study was concerned specifically with participants’ levels of fear
specifically in regards to spiders and heights, participants completed two different versions of the
CFM with slightly modified instructions. Instead of choosing their own feared stimuli, both of
these versions of the CFM instructed participants to respond to the items while considering their
feelings about spiders or heights (completing the measure once for each of these stimuli).
Cronbach’s alphas in the current study were .96 for the height CFM and .97 for the spider CFM.
During the screening portion of the study, a shortened version of the CFM (the CFM-S)
was used. This measure contains the modified instructions, and the item pool was then shortened
to contain only two questions from each of the five CFM scales. These ten items were selected
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based on the results from McCraw and Valentiner (2015); the two items with the highest factor
loadings on each scale were chosen for the CFM-S (items 3, 7, 13, 14, 15 16, 17, 21, 24, and 25).
The CFM-S was administered to three different samples during the course of this study;
Cronbach’s alphas for the spider form of the CFM-S ranged from .92-.93, and alphas for the
height form of the CFM-S ranged from .95-.95.

Disgust Propensity and Sensitivity Scale – Revised (DPSS-R)

To assess participants’ general disgust propensity and sensitivity, a revised version of the
Disgust Propensity and Sensitivity Scale-Revised (DPSS-R; van Overveld et al., 2006; second
revision by Fergus & Valentiner, 2009; Appendix B) was included. On the version of the DPSSR being used in this study, respondents are presented with twelve statements regarding their own
personal experience of disgust (e.g., “I think feeling disgust is bad for me”). Using a 5-point
Likert-type scale ranging from 0 (Never) to 4 (Always), respondents indicate how characteristic
they believe each statement is of them. Two separate scale scores can be derived from the DPSSR: Disgust Propensity (DP, how likely an individual is to experience disgust) and Disgust
Sensitivity (DS, how much discomfort an individual experiences when disgusted).
Fergus and Valentiner (2009) found good validity and reliability for the scales of the
DPSS-R (DP, α = .83; DS, α = .80). During the current study, comparable reliability was found
for the DP scale (α = .84), while the DS scale exhibited lower reliability (α = .68). Fergus and
Valentiner also found that scores on the DPSS-R displayed significantly higher correlations with
disgust-relevant fear measures than disgust-irrelevant fear measures. This reduced-item version
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of the DPSS-R has also been found to outperform other measures of disgust in predicting
performance on disgust-related behavioral tasks (van Overveld, de Jong, & Peters, 2010).

Tolerance of Negative Affect States Scale (TNASS)

If the results of the study revealed that the disgust manipulation resulted in changes in
phobia symptomatology, one of the possible explanations was that participants increased their
distress tolerance, or their ability to “experience and withstand negative psychological states”
(Simons & Gaher, 2005). Therefore, participants completed the Tolerance of Negative Affect
States Scale (TNASS; Bernstein & Brantz, 2013; Appendix C). On the TNASS, respondents are
provided with the definitions of both tolerance and intolerance of emotions. They are then
presented with a list of 21 different negative emotions (e.g., “anxious,” “guilty,” “disgusted”)
and asked to indicate how tolerant they have been of each emotion over the past year.
Respondents indicate their tolerance of each emotion on a Likert-type scale ranging from 1 (very
intolerant) to 5 (very tolerant).
In the current study, a change was made to the instructions to make it possible for the
TNASS to pick up any possible changes in negative emotion toleration following the
experimental conditions. Instead of asking respondents to rate their tolerance over the last year,
they received the following instructions (changes in italics): “…please imagine feeling each
emotion listed below. Then, please rate how tolerant you would be of feeling each emotion.” It
was hoped that these changes to the instructions would yield a state measure of tolerance, as
opposed to a trait measure.
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Summing the responses on the TNASS yields a total score reflective of the respondent’s
overall distress tolerance, with higher scores indicating better levels of tolerance. Six subscale
scores can also be calculated, each reflective of a different category of negative emotions: FearDistress, Sadness-Depression, Anger, Disgust, Anxious-Apprehension, and Negative Social
Emotions.
Bernstein and Brantz (2013) found that the TNASS exhibited acceptable convergent
validity; scores on the measure were correlated with scores on measures of similar constructs
(e.g., experiential avoidance, emotional non-acceptance, perceived general distress tolerance).
Additionally, the authors established that responses on the TNASS were independent of how
often respondents had experienced negative emotions. The measure was found to have good
internal reliability, with Cronbach’s alpha for the total scale estimated at .92 and ranging from
.76 to .86 for the subscales. During the present study, the TNASS also exhibited good reliability
(α = .91 and α = .94).

Patient Beliefs About Exposure Scale (PBES)

One of the questions of interest in this study was whether participants’ willingness to
participate in exposure therapy changed following the disgust exposure. Although there are no
measures available to directly assess this construct, the Patient Beliefs About Exposure Scale
(PBES; Miller, Deacon, & Valentiner, 2015; Appendix D) includes a number of items reflective
of willingness to participate in exposure therapy. Furthermore, the remainder of the items
address beliefs that are likely to be more indirectly related to treatment willingness (e.g., the
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discomfort it would entail, the harm it would pose). Because the content of the PBES seems
highly likely to overlap with the overall construct of willingness to engage in exposure therapy, it
was included in the current study as a measure of treatment willingness.
On the PBES, respondents are presented with a brief description of what exposure
therapy entails. In Miller et al. (2015), participants were instructed to answer questions as if they
had been diagnosed with OCD and had been asked by their therapist to undergo exposure
therapy. In the current study, participants were asked to imagine that they have been asked by a
therapist to undergo exposure therapy for their fear of heights or spiders. Therefore, the entire set
of instructions for the measure read as follows (italicized portions adapted for this study):
Exposure therapy is a type of psychotherapy in which anxious clients practice gradually
confronting feared situations (e.g., places, objects, thoughts, memories). Clients practice
conducting exposure tasks during the session with the therapist and on their own in
between sessions as homework. Imagine that you have been asked by a therapist to
undergo exposure therapy to help treat your fear of [heights/spiders]. Below are
statements about exposure therapy for the treatment of anxiety. Please indicate how
strongly you agree or disagree with each statement.
Following these instructions, respondents are presented with fifteen sentences reflecting negative
beliefs that individuals may have about exposure therapy (e.g., “I would drop out of therapy
because it would be difficult for me to tolerate the distress exposure therapy evokes”).
Respondents then indicate on a Likert-type scale ranging from 0 (disagree strongly) to 4 (agree
strongly) how much they believe each statement is true. Higher scores on this measure reflect
more negative beliefs about exposure therapy. The PBES was relatively recently adapted from
the Therapist Beliefs About Exposure Scale (Deacon et al., 2013), and therefore little
information about its psychometric properties is available. However, in Miller et al. (2015), the
PBES exhibited good internal consistency (α = .89). During the present study, the PBES
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exhibited good reliability (α = .91 and α = .94). Additionally, Deacon et al. (2013) found that
participants who watched a video portraying exposure therapy for the treatment of obsessivecompulsive disorder (OCD) endorsed fewer negative beliefs than participants who watched a
neutral video.

Treatment Willingness Visual Analog Scale

Because the PBES’s ability to assess treatment willingness is not yet established, one
additional item asking broadly about willingness to engage in exposure treatment was also
included in the study. For this item, participants were presented with the same description of
exposure therapy from the PBES and the same instructions asking them to imagine that they
have been asked to undergo exposure therapy for their fear of spiders or heights. Following these
instructions, participants were then asked, “Hypothetically, how willing would you be to attend
this type of treatment?” Underneath this question was a visual analog scale ranging from 0 to
100, with anchors on each end (“Not willing at all” and “Completely willing”). Participants slid a
bar (all measures were administered in a computer-based survey) to indicate how willing they
would be to attend this type of therapy. No other anchors were shown on the scale.

Demographics Form

A short demographics form was also included in order to obtain information about
participants’ age, gender, ethnicity, and income (see Appendix E).
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Procedure

Individuals who volunteered for the study presented to an in-person session. At the
beginning of the session, volunteers were presented with the consent form for the study and
given the opportunity to ask questions.

LF Group

LF participants who provided consent completed a computerized survey containing the
demographics questionnaire, the DPSS-R, and the picture stimuli for both spiders and heights.
When viewing the spider and heights pictures, each picture was shown on the screen for five
seconds, and then participants were automatically directed to the next page, which prompted
them to rate their fear, disgust, and discomfort using the SUDS scale. Participants were
randomized to view either spider pictures or height pictures first, and the order of the pictures
was randomized within each set of pictures. After participants completed study procedures, they
were provided with a debriefing form and receipt for participation and were given the
opportunity to ask questions. All LF participants received one research credit through SONA for
participation in the study.
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HF and SF Groups

After providing consent for participation in the study, individuals in the SF and HF
groups were randomized into either a disgust video or control video condition. They first
completed a computerized survey containing the demographics questionnaire, DPSS-R, CFM-S,
CFM-H, TNASS, Willingness VAS, and PBES. Following this survey, participants were
presented with five of the ten pictures depicting their feared stimuli. Each picture was displayed
for five seconds, and then participants were automatically directed to the next page, which
prompted them to rate their fear, disgust, and discomfort using the SUDS scale. Display of
pictures was counterbalanced, such that approximately half of the participants saw one set of five
pictures at the beginning of the study and the other five pictures at the end; the other half of the
participants were presented with these sets in the opposite order. To further control for effects of
display order, pictures were presented in a random order within each of these sets.
After completing the first portion of the online survey, participants were shown either the
disgust video or the control video, depending on which group they had been randomized into.
Participants were instructed to remain attentive throughout the video, refrain from fastforwarding, rewinding, or changing the volume or size of the video. Every three minutes,
participants were prompted to provide SUDS ratings.
Following the video, participants completed the second portion of the computerized
survey, which contained the TNASS, the Willingness VAS, and the PBES. They were then
presented with the other five pictures of their feared stimuli (i.e., not the ones they had seen
previously) and again prompted to provide SUDS ratings following the display of each picture.

57
After completing the remainder of the survey, participants were provided with a
debriefing form and receipt for participation and were given the opportunity to ask questions. All
SF and HF participants received three research credits through SONA for participation in the
study.

CHAPTER 5
RESULTS

Preliminary Analyses

As noted in the Participants section above, full data were present for 131 participants.
When appropriate, the partial data (i.e., from the first half of the study) from two additional
participants who did not complete the study were used in analyses. Among SF and HF
participants, only 0.55% of the data used in analyses were missing. The highest amount of
missing data for any given individual variable was 2.38%. Among LF participants, only 0.18%
of data points were missing, and the highest amount of missing data for any given individual
variable was 2.13%. Because this is a relatively small amount of missing data (i.e., <5%), no
changes were made to the data analysis plan to account for missing data.
Skew and kurtosis of study variables were examined to determine whether any
transformations were necessary prior to the study analyses. None of the study variables were
significantly skewed or kurtotic (i.e., all values <2.0). See Table 3 for means, standard
deviations, skewness, and kurtosis of study variables used for analyses.
The data were also examined for univariate outliers. Because distributions were likely to
differ based on group and study condition, presence of outliers was assessed separately for each
combination of these. Analyses revealed the presence of a single outlier (i.e., z > 3.5) on one
variable (an HF participant in the disgust video condition whose pre-video picture disgust ratings

Table 3
Means, Standard Deviations, Skewness, and Kurtosis of Study Variables
Variable
n
Disgust Propensity and Sensitivity Scale-R - Disgust Propensity
128
Disgust Propensity and Sensitivity Scale-R - Disgust Sensitivity
128
Pre-Video Tolerance of Negative Affect States Scale
81
Post-Video Tolerance of Negative Affect States Scale
80
Pre-Video Willingness Visual Analog Scale
86
Post-Video Willingness Visual Analog Scale
83
Pre-Video Patient Beliefs About Exposure Scale
86
Post-Video Patient Beliefs About Exposure Scale
82
Pre-Video Disgust SUDS
85
Post-Video Disgust SUDS
82
Pre-Video Anxiety SUDS
86
Post-Video Anxiety SUDS
83
Pre-Video Discomfort SUDS
86
Post-Video Discomfort SUDS
83
Note: SUDS = Subjective Units of Distress Scale.

Mean
17.95
13.58
58.24
57.84
44.03
41.25
24.24
22.95
29.37
28.86
44.96
42.38
42.92
42.99

SD
4.19
4.33
13.80
15.43
31.09
31.23
10.33
11.83
37.13
35.70
33.82
34.24
34.88
35.79

Skewness
0.41
0.32
-0.22
-0.29
0.25
0.35
-0.20
0.07
0.85
0.88
0.24
0.31
0.27
0.27

Kurtosis
0.34
-0.58
0.15
-0.02
-1.00
-1.00
0.71
0.30
-0.96
-0.88
-1.41
-1.44
-1.46
-1.53
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were substantially higher than other participants, z = 4.55). This value did not appear to be due to
an error in data collection and was therefore assumed to be an accurate assessment of this
participant’s response to the pictures. Therefore, this data point was retained for analyses. The
data were also examined for multivariate outliers; this examination was again assessed separately
for each combination of group and video condition. Mahalanobis distances were calculated for
the combinations of variables used in both of the two MANOVAs. The critical value to
determine the threshold for outliers was calculated using the chi-square table, with the degrees of
freedom equal to the number of variables and p = .01. Based on these criteria, no multivariate
outliers were found.
This study was designed to reduce the probability of any significant effects attributable to
the order in which participants viewed the picture stimuli. To ensure that picture order did not
significantly influence the outcome of any of the analyses, tests were also run including picture
order as a covariate. As analyses including this variable did not yield significantly different
results than the originally proposed analyses, they are not included in the results reported below.

Hypothesis 1

To examine whether spider and height fears are associated with higher than average
levels of trait disgust, two sets of independent-sample t-tests were conducted. The first two tests
examined the differences in mean DPSS-R disgust propensity (DP) and disgust sensitivity (DS)
scores between the SF and LF groups and were conducted as one-tailed tests. The results showed
that participants in the SF group exhibited higher average DP scores (M = 19.61; SD = 3.61) than
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participants in the LF group (M = 16.20; SD = 3.27). This difference was significant (t [81] =
4.50; p < .001) and represented a large effect size (Cohen’s d = 0.99). The results also showed
that participants in the SF group exhibited higher average DS scores (M = 14.74; SD = 4.04) than
participants in the LF group (M = 12.12; SD = 3.84). This difference was significant (t [80] =
3.02; p = .002) and represented a medium effect size (Cohen’s d = 0.66).
The second set of tests examined the differences in mean DPSS-R disgust propensity
(DP) and disgust sensitivity (DS) scores between the HF and LF groups and were conducted as
one-tailed tests. The results showed that participants in the HF group exhibited higher average
DP scores (M = 18.31; SD = 4.84) than participants in the LF group. This difference was
significant (t [88] = 2.42; p = .001) and represented a medium effect size (Cohen’s d = 0.51).
The results also showed that participants in the HF group exhibited higher average DS scores (M
= 13.96; SD = 4.68) than participants in the LF group. This difference was significant (t [87] =
2.02; p = .023) and represented a small to medium effect size (Cohen’s d = 0.43). See Table 4 for
complete results of Hypothesis 1.
Although no hypotheses were made regarding differences in disgust sensitivity and
propensity between the SF and HF groups, another set of independent-sample t-tests comparing
these groups were conducted for completeness. Because no formal hypotheses were made
regarding this, these were conducted as two-tailed tests. The results showed that participants in
the SF group exhibited higher average DP scores than participants in the HF group. This
difference was non-significant (t[81] = 1.36; p = .178) and represented a small effect size
(Cohen’s d = 0.30). Participants in the SF group also exhibited higher average DS scores than

Table 4
Means, Standard Deviations, and Comparisons of Trait and State Disgust Across LF, SF, and HF Groups
LF Group
SF Group
HF Group
LF vs. SF
LF vs. HF
SF vs. HF
Disgust Sensitivity
12.12 (3.84)
14.74 (4.04) 13.95 (4.68) t [80] = 3.02** t [87] = 2.02*
t[83] = 0.82
Disgust Propensity
16.20 (3.27)
19.61 (3.61) 18.31 (4.84) t [81] = 4.50** t [88] = 2.42*
t[81] = 1.36
Height Picture Disgust
2.29 (6.51)
--5.43 (16.01)
--t [91] = 1.24
--Spider Picture Disgust
22.30 (26.38) 57.60 (35.10)
--t [84] = 5.18**
----Note: **p < .01; *p < .05. Disgust Sensitivity and Disgust Propensity represent trait disgust; Height Picture and Spider Picture
Disgust represent state disgust.
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participants in the HF group. This difference was also non-significant (t[83] = 0.82; p = .413)
and represented a small effect size (Cohen’s d = 0.18).

Hypothesis 2

To examine whether spider and height fears are associated with heightened levels of state
disgust in response to fear-relevant stimuli, two independent-samples t-tests were conducted. The
first t-test (one-tailed) compared the mean disgust ratings of the SF group during their first
picture viewing to the mean disgust ratings of the LF group when viewing spider pictures. The
results showed that participants in the SF group exhibited higher average disgust ratings (M =
57.60; SD = 35.10) than participants in the LF group (M = 22.30; SD = 26.38). This difference
was significant (t [84] = 5.18; p < .001) and represented a large effect size (Cohen’s d = 1.14).
The second t-test (one-tailed) compared the mean disgust ratings of the HF group during
their first picture viewing to the mean disgust ratings of the LF group when viewing height
pictures. The results showed that participants in the HF group exhibited higher average disgust
ratings (M = 5.43; SD = 16.01) than participants in the LF group (M = 2.29; SD = 6.51).
Consistent with Hypothesis 2, this difference was non-significant (t [91] = 1.24; p = .108) and
represented a small effect size (Cohen’s d = 0.26). See Table 4 for complete results of
Hypothesis 2.
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Hypothesis 3

To examine whether the disgust exposures led to decreases in phobia symptoms, planned
contrasts in the context of a 2x2x2 mixed MANOVA were conducted. In this MANOVA, video
condition (disgust vs. control) and group (spider vs. height) were included as between-subject
factors, and time (pre-video vs. post-video) was included as a within-subjects factor. The
dependent variables were the average fear, disgust, and discomfort SUDS ratings obtained from
participants when they viewed the pictures before and after the experimental manipulation.

Multivariate Tests

The results of the MANOVA multivariate tests revealed a significant main effect of
group on the dependent variables (F(1,78) = 65.68; 𝜂𝑃2 = 0.562; p < .001). There were no
significant main effects of time (F(1,78) = 2.60; 𝜂𝑃2 = 0.093; p = .058) or video condition
(F(1,78) = 2.15; 𝜂𝑃2 = 0.078; p = .100). There was a significant interaction of time and video
condition (F(1,78) = 3.18; 𝜂𝑃2 = 0.111; p = .029). The interactions of time and group (F(1,78) =
0.03; 𝜂𝑃2 = 0.001; p = .993) and group and video condition (F(1,78) = 0.36; 𝜂𝑃2 = 0.014; p = .786)
were non-significant. The three-way interaction between time, group, and video condition was
also non-significant (F(1,78) = 0.53; 𝜂𝑃2 = 0.020; p = .664).
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Univariate Tests
Fear

The results of the univariate tests for fear ratings showed a significant main effect of time
(F(1,78) = 4.38; 𝜂𝑃2 = 0.053; p = .040) and group (F(1,78) = 10.37; 𝜂𝑃2 = 0.117; p = .002) on fear
ratings. There was not a significant interaction of time and video condition (F(1,78) = 0.33; 𝜂𝑃2 =
0.004; p = .570), time and group (F(1,78) = 0.00; 𝜂𝑃2 = 0.000; p = .996), or group and condition
(F(1,78) = 0.98; 𝜂𝑃2 = 0.012; p = .325) on fear ratings. There was no three-way interaction of
time, group, and video condition (F(1,78) = 0.84; 𝜂𝑃2 = 0.837; p = .363) on fear ratings.

Disgust

The results showed a significant main effect of group on ratings of disgust (F(1,78) =
84.42; 𝜂𝑃2 = 0.520; p < .001). They did not show a significant main effect of time (F(1,78) =
1.47; 𝜂𝑃2 = 0.019; p = .229) or condition (F(1,78) = 0.25; 𝜂𝑃2 = 0.003; p = .620) on ratings of
disgust. There was a significant interaction of time and video condition on disgust ratings
(F(1,78) = 7.47; 𝜂𝑃2 = 0.087; p = .008). There was no significant interaction of time and group
(F(1,78) = 0.07; 𝜂𝑃2 = 0.001; p = .793) or group and condition (F(1,78) = 0.15; 𝜂𝑃2 = 0.002; p =
.701) on disgust ratings. There was not a significant three-way interaction between time, group,
and video condition on disgust ratings (F(1,78) = 1.37; 𝜂𝑃2 = 1.369; p = .246).
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Discomfort

The results showed a significant main effect of group on discomfort (F(1,78) = 40.50; 𝜂𝑃2
= 0.342; p < .001). They did not show a significant main effect of time (F(1,78) = 0.02; 𝜂𝑃2
<0.001; p = .884) or condition (F(1,78) = 0.00; 𝜂𝑃2 = 0.000; p = .985) on ratings of discomfort.
There was not a significant interaction of time and video condition (F(1,78) = 2.87; 𝜂𝑃2 = 0.035; p
= .094), time and group (F(1,78) = 0.01; 𝜂𝑃2 = 0.000; p = .916), or group and condition (F(1,78) =
0.00; 𝜂𝑃2 = 0.005; p = .526) on ratings of discomfort. The results did not show a significant threeway interaction of time, group, and video condition (F(1,78) = 0.60; 𝜂𝑃2 = 0.602; p = .440) on
ratings of discomfort. See Table 5 for means and standard deviations of ratings by group and
condition as well as all univariate results.

Planned Contrasts

Using the results of the MANOVA, multiple sets of one-tailed planned contrasts were used to
examine questions relevant to Hypothesis 3. The first set of contrasts examined whether the postvideo mean on any of the dependent variables was significantly smaller than the pre-video mean
in participants who participated in the disgust condition. These planned contrasts were calculated
as [(pre-video mean for disgust condition) – (post-video mean for disgust condition)] and were
completed separately for both the SF and HF groups. Results showed that SF participants in the
disgust condition exhibited significantly decreased levels of fear (t [78] = 1.72, p = .045) and
disgust (t [78] = 2.59, p = .006) following the video. They did not exhibit significantly decreased
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levels of discomfort (t [78] = 1.17, p = .123). HF participants in the disgust condition did not
exhibit significantly decreased ratings on fear (t [78] = 0.89, p = .189), disgust (t [78] = 1.28, p =
.103), or discomfort (t [78] = 0.34, p = .369) following the video.
The second set of contrasts examined whether the post-video mean on any of the
dependent variables was significantly smaller than the pre-video mean in participants who
participated in the control condition. These planned contrasts were calculated as [(pre-video
mean for control condition) – (post-video mean for control condition)] and were also completed
separately for both the SF and HF groups. Results showed that SF participants in the control
condition did not exhibit significantly decreased levels of fear (t [78] = 0.30, p = .384), disgust (t
[78] = -1.20, p = .117), or discomfort (t [78] = -1.24, p = .109) following the video. HF
participants in the control condition also did not exhibit significantly decreased levels of fear (t
[78] = 1.26, p = .105), disgust (t [78] = -.32, p = .376), or discomfort (t [78] = -0.61, p = .273)
following the video.
The third set of contrasts examined whether the decrease in dependent variables in
the disgust condition was significantly higher than the decrease in the control condition. These
planned contrasts were calculated as [(pre-video mean for disgust condition) – (post-video mean
for disgust condition)] – [(pre-video mean for control condition) – (post-video mean for control
condition)]. As with the other two sets of contrasts, these were one-tailed tests and conducted
separately for the SF and HD groups. Results showed that SF participants in the disgust
condition exhibited significantly higher decreases in disgust (t [78] = 2.69, p = .005) and
discomfort (t [78] = 1.70, p = .047) than SF participants in the control condition, but there were
no relative differences in reduction of fear (t [78] = 1.03, p = .154). HF participants in the disgust

Table 5
Means and Standard Deviations of Fear, Disgust, and Discomfort Ratings by Group and Condition and Repeated-Measures
MANOVA Results

Spider-Fearful
Group
Disgust Control
Video
Video
Feara
Pre

Height-Fearful
Group
Disgust Control
Video
Video

Time
F
(1,78)
4.38*

Group
F
(1,78)
10.37**

Cond.
F
(1,78)
2.24

Time
X
Group
F
(1,78)
0.00

Time
X
Cond.
F
(1,78)
0.33

Group
X
Cond.
F
(1,78)
0.98

Time
X
Group
X
Cond.
F
(1,78)
0.84

Mean
67.48
47.89
36.64
33.57
SD
33.09
35.25
30.19
30.27
Post Mean
62.32
47.02
34.11
30.05
SD
34.79
34.01
31.89
29.72
Disgustb
1.47
84.42**
0.25
0.07
7.47**
0.15
1.37
Pre Mean
62.79
52.67
7.02
4.33
Mean
SD
35.50
34.89
21.99
9.11
Post Mean
55.69
55.78
3.71
5.14
Mean
SD
34.86
36.12
8.14
7.92
Discomfortc
0.02
40.50**
0.00
0.01
2.87
0.41
0.60
Pre Mean
68.34
60.58
22.34
25.11
SD
32.32
31.92
23.71
28.77
Post Mean
64.59
64.46
21.31
26.92
SD
33.78
29.53
25.07
31.44
Note: Pre = Pre-Video ratings; Post = Post-Video ratings. aHigher scores reflect higher anxiety in response to feared stimulus; bHigher scores reflect
higher disgust in response to feared stimulus; cHigher scores reflect higher discomfort in response to feared stimulus. **p < .01; *p < .05.
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condition did not exhibit relatively higher reductions in fear (t [78] = -0.25, p = .402), disgust (t
[78] = 1.14, p = .130), or discomfort (t [78] = 0.67, p = .254) than HF participants in the control
condition.

Hypothesis 4

To examine the possible differential effects of the disgust exposure between the SF and
the HF groups, an additional set of planned contrasts was carried out in the context of the
MANOVA conducted for Hypothesis 3. These contrasts were calculated as {[(pre-video mean
for disgust condition spider group) – (post-video mean for disgust condition spider group)] –
[(pre-video mean for control condition spider group) – (post-video mean for control condition
spider group)]} – {[(pre-video mean for disgust condition height group) – (post-video mean for
disgust condition height group)] – [(pre-video mean for control condition height group) – (postvideo mean for control condition height group)]}. Because it was predicted that the disgust
exposure would be more effective in the spider group than in the height group, these were
conducted as one-tailed contrasts. Results showed that the effectiveness of the disgust exposure
in the SF group was not significantly higher than the effectiveness of the disgust exposure in the
HF group on ratings of fear (t [78] = 0.91, p = .182), disgust (t [78] = 1.17, p = .124), or
discomfort (t [78] = 0.77, p = .221).
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Hypothesis 5

The planned analyses for Hypothesis 5 examined whether changes in fear, disgust, or
discomfort following the disgust video were attributable to increases in distress tolerance. First,
several difference scores were computed for each participant. The first was the difference
between TNASS scores obtained before and after the video (Δ TNASS). This difference score
therefore represented changes in state distress tolerance over the course of the study, with higher
scores on the measure reflecting higher distress tolerance. Difference scores representing the
change in average fear, disgust, and discomfort ratings before and after the video were also
calculated.
Examination of average TNASS scores showed that the only participants to exhibit
increased distress tolerance following the video were HF participants who watched the disgust
video (MPRE = 59.32, SD = 13.01; MPOST = 63.80, SD = 12.23; MΔ = 3.95, SD = 12.20). SF
participants who watched the disgust video showed slight decreases in distress tolerance (MPRE =
59.65, SD = 13.90; MPOST = 57.18, SD = 14.17; MΔ = -2.47, SD = 4.76). SF participants who
watched the control video also showed slightly decreased distress tolerance (MPRE = 56.05, SD =
12.00; MPOST = 55.55, SD = 13.13; MΔ = -0.50, SD = 4.36), as did HF participants who watched
the control video (MPRE = 58.05, SD = 16.47; MPOST = 55.13, SD = 19.65; MΔ = -1.83, SD =
9.08).
To further examine changes in TNASS scores by group and condition, multiple sets of
exploratory contrasts were conducted. Because these were not based on a priori hypotheses, they
were conducted as two-tailed tests. The results of these contrasts showed that SF participants in
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the disgust condition did not exhibit significant changes in TNASS scores following the
intervention (t [74] = -1.22, p = .225), nor did SF participants in the control condition (t [74] =
-0.27, p = .789). HF participants in the disgust condition exhibited a significant increase in
TNASS scores (t [74] = 2.46, p = .016), while HF participants in the control condition did not (t
[74] = -1.66, p = .101).
Contrasts examining relative differences in changes between groups and conditions found
that SF participants in the disgust condition did not exhibit significantly higher changes in
TNASS scores than SF participants in the control condition (t [74] = 0.71, p = .475). HF
participants in the disgust condition exhibited significantly higher changes in TNASS scores than
HF participants in the control condition (t [74] = 2.93, p = .005). Finally, HF participants in the
disgust condition exhibited significantly higher changes in TNASS scores than SF participants in
the disgust condition (t [74] = 2.51, p = .014).
Given that the results showed that SF participants in the disgust condition did not exhibit
increases in distress tolerance, testing for indirect effects was only completed for participants in
the HF group. The original data analysis plan proposed running mediation models only for the
outcome measures that were found (based on the results of Hypothesis 3) to improve following
participation in the disgust condition. However, a recent paper by Hayes and Rockwood (in
press) suggests that in order to test for an indirect effect, it is no longer necessary to establish that
paths a (X  M), b (M  Y) or c (X  Y) are significant. Therefore, three models testing the
mediating effect of change in TNASS scores (M) on the relationship between video condition
(X) and change in fear, disgust, and discomfort ratings (Y) were conducted using Model #4 of
the PROCESS macro for SPSS (Hayes, 2013).
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When including Δ TNASS scores in the model, the analyses did not provide evidence of
an indirect effect of video condition on changes in fear (ab = -0.63; 95% CI [-3.85, 0.83]),
disgust (ab = -4.41; 95% CI [-15.32, 0.27]), or discomfort (ab = -0.98; 95% CI [-3.42, 0.17]).
See Figure 2 for full results of these mediation models.

Δ TNASS
5.77
Condition

-0.11

95% CI of indirect effect:

Δ Fear

[-3.85; 0.83]

-0.16 (0.47)

Δ TNASS
5.86

95% CI of indirect effect:
9.19
[-15.32; 0.27]
Δ Disgust

Condition
-5.00 (-0.59)

Δ TNASS
-0.17

5.77

95% CI of indirect effect:
[-3.42; 0.17]

Δ Discomfort

Condition
-4.55 (3.57)

Note. No paths found to be significant at p < .05.
Figure 2. Mediation Models Testing Indirect Effect of Video Condition on Change
in Fear, Disgust, and Discomfort Ratings Through Change in TNASS Scores in HF
Group Participants.
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Hypothesis 6

To examine whether the disgust exposure led to increased willingness to participate in traditional
in vivo exposure therapy, a 2x2x2 mixed MANOVA with planned contrasts was conducted. In
this MANOVA, condition (disgust vs. control) and group (spider vs. height) were included as
between-subject factors, and time (pre-video vs. post-video) was included as a within-subjects
factor. The dependent variables were the scores on the PBES and the Willingness VAS.

Multivariate Tests

The results of the MANOVA tests did not show a significant effect of time on the study
variables (F(1,78) = 2.09; 𝜂𝑃2 = 0.051; p = .131). There also was not a significant interaction of
time and group (F(1,78) = 0.27; 𝜂𝑃2 = 0.007; p = .764) or time and video condition (F(1,78) =
0.37; 𝜂𝑃2 = 0.009; p = .694). Finally, there was not a significant three-way interaction between
time, group, and video condition (F(1,78) = 1.14; 𝜂𝑃2 = 0.029; p = .326).

Univariate Tests

Patient Beliefs About Exposure Scale

The results of the univariate tests did not show a significant main effect of time (F(1,78)
= 2.72; 𝜂𝑃2 = 0.034; p = .103), group (F(1,78) = 3.40; 𝜂𝑃2 = 0.042; p = .069), or video condition
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(F(1,78) = 0.02; 𝜂𝑃2 = 0.000; p = .903) on PBES scores. There was not a significant interaction of
time and video condition (F(1,78) = 0.51; 𝜂𝑃2 = 0.006; p = .479), time and group (F(1,78) = 0.46;
𝜂𝑃2 = 0.006; p = .498), or group and condition (F(1,78) = 008; 𝜂𝑃2 = 0.001; p = .782) on PBES
scores. There was no three-way interaction of time, group, and video condition (F(1,78) = 2.20;
𝜂𝑃2 = 0.027; p = .142) on PBES scores.

Willingness VAS

The results showed a significant effect of group on Willingness VAS scores (F(1,78) =
22.70; 𝜂𝑃2 = 0.225; p < .001). There was no significant main effect of time (F(1,78) = 1.15; 𝜂𝑃2 =
0.014; p = .287) or condition (F(1,78) = 2.06; 𝜂𝑃2 = 0.026; p = .155) on Willingness VAS scores.
There was not a significant interaction of time and video condition (F(1,78) = 0.31; 𝜂𝑃2 = 0.004; p
= .582), time and group (F(1,78) = 0.12; 𝜂𝑃2 = .002; p = .727), or group and condition (F(1,78) =
0.16; 𝜂𝑃2 = 0.002; p = . 692) on Willingness VAS scores. There was no significant three-way
interaction of time, group, and video condition (F(1,78) = 0.22; 𝜂𝑃2 = 0.003; p = .644) on
Willingness VAS scores. See Table 6 for means and standard deviations of ratings by group and
condition as well as the results of all MANOVA univariate tests.

Planned Contrasts

As in Hypotheses 3 and 4, the results of the MANOVA were used to conduct multiple sets of
one-tailed planned contrasts relevant to Hypothesis 6. The first set of contrasts examined whether
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the post-video mean on any of the dependent variables was significantly smaller than the prevideo mean in participants who participated in the disgust condition. These planned contrasts
were calculated as [(pre-video mean for disgust condition) – (post-video mean for disgust
condition)] and were completed separately for both the SF and HF groups. Results showed that
SF participants in the disgust condition exhibited significantly decreased PBES scores following
the video (t [78] = 2.13, p = .018), though their Willingness VAS scores did not increase
significantly (t [78] = -0.14, p = .445). HF participants in the disgust condition did not exhibit
significantly decreased PBES scores (t [78] = 0.10, p = .461) or significantly increased
Willingness VAS scores (t [78] = 0.68, p = .251).
The second set of contrasts examined whether the post-video mean on any of the dependent
variables was significantly smaller than the pre-video mean in participants who participated in
the control condition. These planned contrasts were calculated as [(pre-video mean for control
condition) – (post-video mean for control condition)] and were also completed separately for
both the SF and HF groups. SF participants in the control condition did not exhibit significantly
decreased PBES scores (t [78] = 0.07, p = .473) or significantly increased Willingness VAS
scores (t [78] = 0.86, p = .196). HF participants in the control condition also did not exhibit
significantly decreased PBES scores (t [78] = 0.92, p = .179) or significantly increased
Willingness VAS scores (t [78] = 0.80, p = .213).
The next set of contrasts examined whether the change in dependent variables in the
disgust condition was significantly different from the change in the control condition. These
planned contrasts were calculated as [(pre-video mean for disgust condition) – (post-video mean
for disgust condition)] – [(pre-video mean for control condition) – (post-video mean for

Means and Standard Deviations of Treatment Willingness Ratings by Group and Condition and Repeated-Measures MANOVA
Results

Spider-Fearful
Group
Disgust
Control
Video
Video

Height-Fearful
Group
Disgust
Control
Video
Video

Time
F
(1,78)
1.15

Group
F
(1,78)
22.70**

Cond.
F
(1,78)
2.06

Time
X
Group
F
(1,78)
0.12

Time
X
Cond.
F
(1,78)
0.31

Group
X
Cond.
F
(1,78)
0.16

Time
X
Group
X
Cond.
F
(1,78)
0.22

Willingness VASa
Pre Mean
24.50
32.65
51.62
62.48
SD
24.22
27.24
28.34
29.61
Post Mean
25.11
29.05
48.86
59.35
SD
28.30
23.80
31.23
28.58
Patient Beliefs About
Exposure Scaleb
2.72
3.40
0.02
0.46
0.51
0.08
2.20
Pre Mean
27.00
26.35
21.76
21.96
SD
8.07
13.42
8.15
10.16
Post Mean
23.72
26.25
21.62
20.70
SD
12.94
13.89
7.92
12.05
Note: Pre = Pre-Video ratings; Post = Post-Video ratings. aHigher scores reflect higher willingness to engage in exposure therapy; bhigher scores reflect
More negative beliefs about exposure therapy. **p < .01; *p < .05.
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control condition)]. As with the other two sets of contrasts, these were one-tailed tests and
conducted separately for the SF and HD groups. Results showed that SF participants in the
disgust condition did not exhibit significantly more change than SF participants in the control
condition in either PBES scores (t [78] = 1.50, p = .069) or Willingness VAS scores (t [78] = 0.69, p = .245). Similarly, HF participants in the disgust condition did not exhibit significantly
more change than HF participants in the control condition in either PBES scores (t [78] = -0.57,
p = .286) or Willingness VAS scores (t [78] = -0.06, p = .475).
One final set of one-tailed contrasts was carried out to examine possible differential
effects of the disgust exposure between the SF and the HF group. These contrasts were
calculated as [(pre-video mean for disgust condition spider group) – (post-video mean for disgust
condition spider group)] – [(pre-video mean for control condition spider group) – (post-video
mean for control condition spider group)] – [(pre-video mean for disgust condition height group)
– (post-video mean for disgust condition height group)] – [(pre-video mean for control condition
height group) – (post-video mean for control condition height group)]. Results showed that the
effectiveness of the disgust exposure in the SF group was not significantly higher than the
effectiveness of the disgust exposure in the HF group on PBES scores (t [78] = 1.48, p = .071) or
Willingness VAS scores (t [78] = -0.46, p = .322).

Hypothesis 7

The planned analyses for Hypothesis 7 examined whether any changes in treatment
willingness were attributable to increases in distress tolerance. As in Hypothesis 5, these
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analyses were only completed for the HF group, as SF participants in the disgust condition did
not show increases in distress tolerance.
To conduct these analyses, difference scores representing the change in PBES and
Willingness VAS scores before and after the video were calculated. Then, two models testing the
mediating effect of change in TNASS scores (M) on the relationship between video condition
(X) and change in PBES and Willingness VAS scores (Y) were conducted using Model #4 of the
PROCESS macro for SPSS (Hayes, 2013).
When including Δ TNASS scores in the model, the analyses indicated an indirect effect
of video condition on change in PBES scores (ab = -1.22; 95% CI [-3.48, -0.10]). There was not
an indirect effect of video condition on change in Willingness VAS ratings (ab = 0.75; 95% CI
[-1.70, 4.15]). See Figure 3 for the full results of these analyses.
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Δ TNASS
5.77

0.13
Δ Willingness

Condition

95% CI of indirect effect:
[-1.70; 4.15]

0.60 (-0.14)

Δ TNASS
5.77

95% CI of indirect effect:
-0.21
[-3.48; -0.10]*
Δ PBES

Condition
0.95 (2.16)

Note. *p < .05. PBES = Patient Beliefs about Exposure Scale
Figure 3. Mediation Models Testing Indirect Effect of Video Condition on Change
in Treatment Willingness Through Change in TNASS Scores in HF Group
Participants.

CHAPTER 6
DISCUSSION

Specific phobia is a common psychological disorder (Kessler et al., 2005; Stinson et al.,
2007). Despite the established efficacy of fear-based exposure therapy in the treatment of this
disorder, a large number of patients do not seek or complete this treatment (Choy et al., 2007;
Magee et al., 1996; Stinson et al., 2007). Therefore, alternative treatments to fear-based exposure
therapy should be examined. Because disgust is a negative emotional response that has been
repeatedly linked to multiple different phobias, it is possible that disgust-based exposure therapy
could help alleviate symptoms or increase willingness to participate in fear-based exposure
therapy. Although some researchers have investigated the use of disgust exposures for specific
phobia (e.g., Choplin & Carter, 2011; Hirai et al., 2008), the methodology of their studies has
limited the applicability of the findings.
Therefore, the purpose of this study was to examine the possible utility of a disgust
exposure in individuals with spider and height fears. To examine this question, three groups of
participants were recruited: one group of individuals with fear of heights, one group of
individuals with fear of spiders, and one group low in both spider and height fear. All three
groups completed measures of state and trait disgust to help determine whether individuals with
spider and height fears exhibit increased levels of disgust in comparison to low-fear individuals.
The spider- and height-fearful participants were also randomized into either a disgust
exposure video condition or a control video condition. Ratings in response to their feared stimuli,
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as well as their willingness to engage in exposure therapy, were collected before and after the
videos. These data were then examined to determine if the disgust exposure resulted in any
changes in symptomatology or attitudes towards exposure therapy.

Disgust in Spider and Height Fears

If disgust exposures are being considered as a possible intervention for individuals with
specific phobia, it is important to better understand the nature of the disgust response in these
patients. For individuals low in disgust propensity or sensitivity, disgust exposures are unlikely
to be a corrective or valuable experience. Therefore, one goal of this study was to clarify the
degree to which both trait and state disgust responses may be present in height and spider
phobias.

Trait Disgust in Spider and Height Fears

The presence of trait disgust in individuals with spider phobia is well established.
Previous research studies have repeatedly found that individuals with spider fears exhibit higher
trait disgust than non-fearful individuals (e.g., Bianchi & Carter, 2012; de Jong et al., 1997; de
Jong & Muris, 2002; Sawchuk et al., 2000). However, there are limitations to the interpretation
of these findings due to the measures that have been administered in these studies. The majority
of studies examining trait disgust in spider fears have solely measured disgust propensity (DP,
i.e., how likely an individual is to experience disgust) and have not included measures of disgust
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sensitivity (DS, i.e., how distressed an individual is upon experiencing disgust), though these
constructs are considered to be distinct (van Overveld et al., 2006). Because these constructs may
be related to phobia symptoms, the current study included a measure (the DPSS-R) that assessed
both DP and DS.
Consistent with past research, the results of the current study showed that participants
with spider fears exhibited a heightened tendency to experience disgust in comparison to the
low-fear participants (i.e., DP). Furthermore, the spider-fearful participants reported more
distress when experiencing disgust (i.e., DS).
There has been very little prior research on the presence of trait disgust in height fears.
This lack of research appears to largely be due to the fact that studies on disgust and phobias
have focused almost solely on stimuli that are intuitively disgust-relevant. However, there have
been some studies that have shown a relationship between trait disgust and so-called “disgustirrelevant” fears, including height fears (Davey & Bond, 2006; McCraw, 2013; Muris et al.,
1999). The results of the current study support this past research, with height-fearful participants
also exhibiting higher DP and DS than low-fear participants.
Collectively, these results support Hypothesis 1; however, they are also somewhat at odds
with the prevailing theories regarding the role of trait disgust in phobias. Many researchers have
suggested that trait disgust (both DP and DS) serves as a vulnerability or maintenance factor
specifically for fears of disgust-relevant stimuli (e.g., Connolly, Olatunji, & Lohr, 2008; de Jong,
Andrea, & Muris, 1997; de Jong & Merkelbach, 1998; Olatunji et al., 2009). In other words,
individuals who are susceptible to experiencing disgust and uncomfortable with this emotion are
more likely to develop strong aversions to these disgust-relevant stimuli. This disgust may also
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interact with fear in various ways to produce a phobic response. For example, Woody and
Teachman (2006) note, “Individuals who are prone to experiencing disgust may be more likely
to avoid spiders, and thus their lack of experience with spiders would render them relatively
more responsive to the effects of subsequent conditioning experiences” (p. 306). Though there
are multiple possible explanations for the mechanisms behind this association, it is widely
accepted that trait disgust may facilitate the development of disgust-relevant phobias or maintain
their symptoms.
In the current study, however, height-fearful participants also exhibited heightened DP
and DS in comparison to the low-fear participants. Although the spider-fearful participants
exhibited higher mean DP and DS scores than the height-fearful group, this difference was not
significant. This finding suggests that height-fearful individuals exhibit heightened DP and DS at
a level commensurate with spider-fearful individuals. Because fear of heights is widely
considered to be a disgust-irrelevant fear, this finding is inconsistent with theories that trait
disgust is specifically linked to disgust-relevant fears.
The design of the current study did not allow for the examination of any causal
relationships between disgust and phobic fear. However, one possible explanation of these
findings lies in the fact that disgust and fear are both emotions that are elicited by stimuli that are
considered to be threatening in some way (Woody & Teachman, 2006). The heightened disgust
and fear responses observed in study participants may be less specific to these emotions and
more reflective of a general propensity for attending to and perceiving threat in one’s
environment (i.e., threat interpretation bias). Such a bias has repeatedly been implicated in the
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development and maintenance of anxiety disorders (e.g., Amin, Foa, & Coles, 1998; Mathews &
MacLeod, 2002; van Bockstaele et al., 2014; Waters, Craske, Bergman, & Treanor, 2008).
Depending on the type of threat a stimulus poses, it may be more likely to lead an
individual to experience fear, disgust, or both emotions simultaneously (Woody & Teachman,
2006). However, it would be expected that an individual who displays a general threat
interpretation bias would be more predispositionally exposed to both trait anxiety and disgust,
since these are threat-relevant emotions. This threat interpretation bias may then interact with an
individual’s learning experiences to result in clinically significant phobia symptoms. Some
individuals will have negative learning experiences with disgust-relevant stimuli that result in
clinically significant fear symptoms; in these cases the trait disgust may be directly implicated in
the development of these fears. For other individuals, however, heightened trait disgust may be
present, but their aversive learning experiences and subsequent phobias involve disgustirrelevant stimuli. In this case, the presence of trait disgust does not directly influence the
development of phobia symptoms, but it is reflective of a broader construct that predisposes one
to developing anxiety disorders.

State Disgust in Spider and Height Fears

Another question of interest in the current study was whether or not participants with spider
and height fears responded to their feared stimuli with disgust (i.e., state disgust). Past research
has indicated that spider-fearful individuals respond to spider-related stimuli with a combination
of fear and disgust (Teachman & Saporito, 2009; Tolin et al., 1997). There is no known research
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investigating a state disgust response in height-fearful individuals and no theoretical reason to
believe one would be present. Therefore, it was hypothesized that, in comparison to low-fear
participants, spider-fearful participants would report higher disgust in response to pictures of
spiders, whereas height-fearful participants would not report higher disgust in response to
pictures of heights.
The results found in the current study support this hypothesis and indicate that spider fears
involve some component of a state disgust response, but height fears do not. This finding is also
consistent with the theory that individuals with anxiety symptoms may be likely to reflect a
threat interpretation bias in their symptomatology. Furthermore, it suggests that the affective
responses to perceived threat vary based on the properties of the stimulus. A spider fear involves
a disgust response because it is an amplification of a longstanding cultural association between
spiders and disgust-related threat (Davey, 2011). On the other hand, there is no such disgustrelated association with heights to become amplified by this threat interpretation bias; therefore,
state disgust is not a component of height fears.

Disgust Exposures for Specific Phobia

Craske and colleagues (2008) have recently proposed that the efficacy of exposure
therapy and fear extinction is due to inhibitory learning processes, or the development of new
associations that inhibit the prior fear associations. Given this theory, they argue that fear-based
exposure therapy can be viewed as teaching patients to better tolerate the distress associated with
fear.
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If improvement in distress tolerance is the mechanism underlying the success of fearbased exposure therapy, it is possible that exposure therapy targeting other negative emotions
would also be effective for treatment. The current study showed that both height-fearful and
spider-fearful participants exhibited an increased tendency to experience disgust, as well as low
tolerance for the experience of disgust (i.e., disgust sensitivity). Therefore, exposures designed to
elicit a disgust response could work to increase distress tolerance in these individuals. The
current study was designed to investigate whether a brief disgust exposure helped decrease fear,
disgust, or discomfort associated with participants’ feared stimuli.

Disgust Exposure and Response to Feared Stimuli

To examine the possible effectiveness of a disgust exposure, participants in the current
study were randomized into a half-hour disgust exposure or control condition. All participants
provided ratings of fear, disgust, and discomfort in response to pictures of spiders (SF group) or
heights (HF group) before and after the video.

Disgust Exposure for Spider-Fearful Participants

Consistent with Hypothesis 3, spider-fearful participants who underwent the disgust
exposure reported significantly decreased levels of disgust towards spiders following the
intervention. Because the disgust exposure for SF participants is the component of the current
study that is most analogous to traditional exposure therapy (i.e., intentional elicitation of what is
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known to be an in-situation response to a stimulus), this result is one of the more intuitive
findings of this study. Furthermore, Bianchi and Carter (2012) suggest that disgust exposures for
phobias should be designed to elicit the type of disgust to which an individual is most sensitive.
Although there is limited research on the domain specificity of disgust in spider phobias, it has
been most regularly linked to core disgust (Bianchi & Carter, 2012; de Jong & Merkelbach,
1998). Because the disgust video used in the study showed stimuli that were likely to be most
strongly associated with core disgust, it may have further increased the effectiveness of the
exposure in this group of participants.
In addition to decreases in spider-related disgust, spider-fearful participants in the disgust
condition exhibited decreases in fear following the intervention; this finding is also consistent
with Hypothesis 3. However, it is inconsistent with the traditional view of exposure therapy,
which is centered on eliciting a particular negative emotion (fear) and extinguishing that singular
emotional response. Instead, these results suggest that the learning experiences occurring during
these disgust exposures are at least somewhat generalizable to other emotions. The possible
mechanisms behind this finding—specifically, the possible role of increased distress tolerance—
were explored with the analyses for Hypothesis 6 and will be discussed later in this document.
Contrary to Hypothesis 3, spider-fearful participants in the disgust condition did not
exhibit decreased discomfort in response to spiders following the intervention. It is possible that
these participants’ discomfort truly did not change as a result of this exposure; however, this
finding is unexpected given the observed decrease in the two types of negative affect most
regularly shown to be associated with spider phobia (i.e., fear and disgust). One possible
explanation is that this lack of change in ratings is instead due to the fact that “discomfort” is not

88
a well-defined term. Although disgust and fear are emotions with specific affective,
physiological, and behavioral components, discomfort is somewhat vague. There is no clear
definition of this term, which could reflect the presence of negative emotion, negative physical
symptoms, or a secondary appraisal of one of these negative experiences. The inherent
subjectivity in participants’ approach to ratings of discomfort is likely to have served as a
confounding variable in the analyses.
The changes in ratings observed in the disgust condition were also compared to those in
the control condition. As expected, spider-fearful participants in the control condition did not
exhibit decreased fear, disgust, or discomfort following the neutral video. Participants in the
disgust condition showed significantly higher decreases in disgust ratings post-intervention than
participants in the control group did. This finding suggests that the disgust exposure was
particularly effective in targeting the disgust responses associated with spider fears. However,
the decreased fear found in the disgust exposure group was not significantly higher than that
found in the control group. This result suggests that the disgust intervention was somewhat less
effective in addressing the anxiety response associated with spider fears.
This finding could be interpreted as indicating that a disgust intervention is no more
effective than an entirely neutral condition in addressing spider-related anxiety. However, it
should be noted that several participants spontaneously indicated that they experienced some
discomfort during the neutral video and elaborated that they were anticipating that something
distressing would eventually be shown. Therefore, it is possible that this anticipatory anxiety
resulted in a mild exposure exercise rather than an entirely neutral condition; this experience

89
could account for the finding that the disgust exposure was not significantly more effective than
the control condition in reducing spider-related fear.
Collectively, these findings indicate that disgust exposures could be an effective
treatment for individuals with spider phobias. Specifically, they suggest that these types of
exposures could be particularly useful in reducing the disgust response associated with spider
fears. Although phobias are conventionally associated with a fear response, research has shown
that state disgust is associated with behavioral avoidance of spiders (Woody, McLean, &
Klassen, 2005; Woody & Tolin, 2002) and contributes uniquely to symptoms of spider phobia
(Olatunji, Williams, et al., 2007). Thus, a treatment that reduces state disgust in response to
spiders is likely to be effective in reducing the impairment associated with spider phobia.
Additionally, it may be more palatable to patients who are reluctant to engage in fear-based
exposure therapy.
The results suggested that a disgust exposure could also be effective in reducing the fear
response associated with spider fears, but this effect may be somewhat weaker than its effect on
disgust. However, if individuals are hesitant to engage in treatment that is known to be effective
in reducing spider-related fear (i.e., traditional exposure therapy), then a disgust exposure may be
an appropriate alternative.

Disgust Exposure for Height-Fearful Participants

Contrary to Hypothesis 3, height-fearful participants in the disgust exposure condition did
not exhibit any significant decreases in fear or discomfort following the intervention. As
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expected, the height-fearful participants in the control condition also did not. This finding
suggests that a disgust exposure would likely not be effective in addressing symptoms of height
phobia.
It is possible that for exposure therapy to be effective, it needs to elicit the specific
emotions associated with the phobia. When spider-fearful individuals think about encountering
spiders, they are likely to anticipate experiencing both fear and disgust, as these are established
affective components of this phobia (Sawchuk et al., 2002). However, Woody and Teachman
(2006) note that many individuals may have difficulty differentiating clearly between fear and
disgust. Thus, it is possible that, for spider-fearful individuals, a disgust exposure activates an
emotion that is associated with spiders (i.e., disgust) as well as one that is closely related and
difficult for them to view separately (i.e., fear). In other words, the exposure may have been
effective in the spider-fearful group because it elicited a sort of global distress response that is
related to what they experience in the presence of spiders. This experience could then facilitate a
learning experience relevant to these emotions and help form competing responses to inhibit or
extinguish both fear and disgust.
Unlike spider-fearful individuals, however, height-fearful individuals exhibit no disgustrelated association to their feared stimulus. Under the traditional view of exposure therapy, it is
intuitive that a disgust-related exposure would not be effective in reducing height-related
distress—it does not allow for the extinction of an emotional response that is present in this
phobia. If exposure therapy is understood through the lens of inhibitory learning theory,
however, the findings in this study would suggest that exposures are not only most effective
when they result in increased distress tolerance (per Craske et al., 2008) but also that it is
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necessary to develop this distress tolerance in relation to the specific emotion elicited by the
stimulus in question. Height-fearful participants in the study did not undergo an exposure
associated with any emotion they experience in response to heights, which could explain why the
disgust exposure was not found to be successful in reducing height-related negative affect.
Another explanation for the difference in findings for spider versus height fears could be
the type of disgust stimulus used. As noted above, spider fears are commonly associated with
elevated trait core disgust (Bianchi & Carter, 2012; de Jong & Merkelbach, 1998). However,
there is no research examining the types of disgust to which height-fearful individuals might be
most prone to experiencing. Although the measure of trait disgust used in the current study is
preferable because of its clear distinction between disgust sensitivity and disgust propensity, it
assesses general disgust rather than particular categories of disgust elicitors. Therefore, it is
possible that height-fearful individuals are most sensitive to a type of disgust (e.g., sociomoral
disgust) that is currently unknown and was not evoked by the video shown in the disgust
condition. If so, the disgust exposure may not have been particularly effective for these
participants, but a different disgust-oriented stimulus might be. Additional research on the types
of disgust to which height-fearful individuals are most sensitive would be merited.

Disgust Exposure and Treatment Willingness

Another question posed in the current study was whether a disgust exposure could affect
participants’ willingness to engage in traditional exposure therapy. It has been suggested that the
very low treatment engagement found for specific phobia (Magee et al., 1996; Stinson et al.,
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2007) is due to individuals’ fears about the level of distress associated with exposure therapy
(Garcia-Palacios et al., 2007; Milosevic & Radomsky, 2008; Rachman et al., 2008; WolitzkyTaylor et al., 2008). Therefore, if fearful individuals successfully complete an exposure exercise
that elicits a negative emotion that typically causes them distress (i.e., disgust), it could serve as a
corrective experience that makes them more willing to consider engaging in fear-based exposure
therapy. In the current study, treatment willingness was measured by the Patient Beliefs About
Exposure Scale (PBES), which assesses participants’ negative beliefs about exposure therapy.
An additional item with a visual analog scale assessing participants’ self-reported willingness to
engage in exposure therapy was also used.
The results of this study showed that, following a disgust exposure, spider-fearful
individuals reported significantly fewer negative beliefs about exposure therapy. This finding
suggests that the disgust exposure condition may have been analogous enough to traditional fearbased exposure therapy to help these spider-fearful participants correct some of the negative
beliefs traditionally associated with exposure therapy (e.g., that it is dangerous, could cause loss
of control, or is too distressing). Again, this finding may be due to the fact that the disgust
exposure was designed to elicit an emotional response that is known to be a component of spider
phobia. Therefore, this exposure may have served as an experience to help these participants
understand that they are able to tolerate a type of distress that they are likely to anticipate if they
were to participate in traditional exposure therapy.
Despite this decrease in negative beliefs about exposure therapy, however, spider-fearful
participants in the disgust condition did not report any increased willingness to engage in
traditional fear-based exposure therapy. This finding suggests that spider-fearful individuals’
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unwillingness to engage in therapy may not be due entirely to their anticipation that it will be a
negative experience. One likely reason for this finding is that individuals with stimulus-specific
fears may not believe that their anxiety is severe or impairing enough to devote time, energy, and
money to treating it. This explanation could be particularly true in the non-clinical sample used
for this study, which was likely less fearful on average than a true phobic sample.
It was also found that although spider-fearful participants in the disgust condition
exhibited decreased negative beliefs about exposure therapy following the intervention, this
change was not significantly different than the (non-significant) change in the control condition.
This finding suggests that the intervention’s ability to decrease these negative beliefs was not
particularly robust.
Height-fearful participants in both the disgust and the control conditions did not exhibit
any changes in either negative beliefs about exposure therapy or willingness to engage in
exposure therapy. This finding suggests that a disgust exposure would not help increase
treatment engagement for individuals with height fears. Again, this finding could be due to the
fact that the disgust exposure did not elicit an emotion that individuals with height fears would
anticipate when faced with heights. In other words, although the disgust exposure may have been
an aversive experience for participants, it may not have had enough in common with fear-based
exposure therapy for heights to serve as a corrective experience for these participants. As with
the spider-fearful group, this finding could also be attributed to the fact that these data were
gathered from a non-clinical sample, and participants may not experience significant distress or
impairment from these fears.
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The Role of Distress Tolerance

Hypotheses 5 and 7 proposed that any improvements found in the outcome variables
(negative emotional responses to feared stimuli and treatment willingness) would be attributable
to improvements in distress tolerance. These hypotheses were based on the inhibitory learning
approach to exposure therapy, which suggests that the improvements seen in exposure therapy
are due to increases in distress tolerance (Craske et al, 2008).
Spider-fearful participants in the disgust condition did not exhibit an increase in distress
tolerance following the intervention; in fact, their scores on this measure decreased slightly,
though insignificantly. One possible explanation of this finding is that, contrary to the
hypotheses of this study, the exposure simply did not result in increased distress tolerance.
Although the video depicted a stimulus likely to elicit negative emotion in this group of
participants, perhaps it was not strong enough or the exposure was not sufficiently long to result
in measurable improvements in distress tolerance. However, these participants were still found to
show improvements in fear, disgust, and negative beliefs following the intervention. Contrary to
Craske and colleagues (2008), this finding would suggest that the effectiveness of exposure
therapy is not entirely attributable to increases in distress tolerance, and other possible
mechanisms (e.g., emotion extinction) may be responsible for this change.
Another possible explanation for this finding could be the way in which distress tolerance
was measured in the current study. Distress tolerance is typically considered to be a trait
characteristic; although it can be altered, it is likely to be more enduring across a variety of
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situations. Although the distress tolerance measure used in the current study was adapted to
assess possible changes in distress tolerance following the intervention, these scores relied on
participants’ abilities to accurately assess this construct. Participants were asked to imagine how
well they would be able to tolerate a variety of negative emotions. Without actually experiencing
these emotions following the intervention, they may not have had any evidence that their distress
tolerance could have increased; this lack of first-hand evidence could have been reflected in their
ratings.
Height-fearful participants in the disgust condition, on the other hand, exhibited a
significant increase in distress tolerance following the intervention and were the only set of
participants to do so. Although these participants also did not exhibit any significant
improvements in the outcome measures, recent theory suggests that testing for indirect effects
can still be completed (Hayes & Rockwood, in press). These analyses did not support an indirect
effect of increases in distress tolerance on improvements in fear, disgust, discomfort, or
treatment willingness. This finding could suggest that improvements in distress tolerance do not
mediate improvements in phobic symptomatology or treatment willingness. However, it is also
possible that the changes measured in this sample (both in outcome measures and in distress
tolerance) were so small that the study lacked the power to detect such an indirect effect. There
was found to be a small indirect effect of improvements in distress tolerance on decreased
negative beliefs about exposure therapy. However, given the very small change in PBES scores
in the height-fearful participants in the control condition (0.14 points on a scale that ranges from
1-60), this result could have been a statistical artifact. Furthermore, this change in score is so
small that it is clinically insignificant, even if it is not attributable to error.
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Based on these findings, the current study did not provide evidence for the possible
mediating effect of increased distress tolerance following a disgust exposure. If this issue is
examined in future studies, careful consideration should be given to the measurement of distress
tolerance, as it is a construct that is likely to be viewed by participants as relatively unchanging.
Although changes in distress tolerance may occur following disgust exposures, they may not be
reflected in participants’ subjective ratings. In order to perceive any changes in distress tolerance
that occur, participants may need to engage in activities that directly test their ability to tolerate
distressing emotions.

General Discussion

The current study provides evidence for a number of questions related to the nature of
disgust and specific phobias. First, it is the only known study to examine the presence of trait
disgust in a non-disgust-relevant phobia. The finding that both spider- and height-fearful
participants exhibited trait disgust runs contrary to the belief that disgust is an emotion unique to
certain phobias that involve disgust-relevant stimuli. Here we suggest that this elevated trait
disgust may be reflective of a general threat interpretation bias, but additional research will be
needed to clarify this. Despite this heightened trait disgust in both samples, however, it was
found that state disgust is a component of spider fears but not of height fears.
This study also provides evidence that a disgust exposure could be effective in decreasing
both disgust and fear responses associated with spider fears. Although this effect was modest, a
disgust exposure may serve as an appropriate alternate treatment for spider-fearful individuals
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who are hesitant to engage in traditional exposure therapy. The study also indicated that a disgust
exposure could also help to decrease spider-fearful individuals’ negative beliefs about exposure
therapy. The study did not support the effectiveness of a disgust exposure in height-fearful
individuals, either in regards to fear symptoms or treatment willingness.
Finally, this study provided evidence that in order for an exposure to be effective it is
likely that it will need to elicit an emotion specific to the phobia in question. Craske and
colleagues (2008) propose that the success of exposure therapy is due to the development of
increased distress tolerance. Despite reported increased distress tolerance in the height-fearful
participants who underwent the disgust exposure, however, these participants did not exhibit any
changes in the outcome measures. This indicates that generalized distress tolerance is likely not
the variable accounting for change in symptomatology and that it is distress tolerance specific to
the emotion being targeted for extinction that is important in an exposure.

Limitations and Future Directions

There were a number of limitations to the current study that should be acknowledged and
addressed in future studies. One of these is that the participants recruited for the study were a
relatively homogeneous sample and were also unlikely to have clinically significant phobia
symptoms. Therefore, it is unknown whether the findings would generalize to a more diverse
population or, perhaps more importantly, to individuals who actually meet criteria for either
height or spider phobia. Additionally, the low-fear participants recruited for the study were
identified because they did not have significant spider or height fears; it is unknown whether
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they had significant fears of other stimuli. Although the results from their data were as expected,
future studies should consider recruiting a truly low-fear sample to better control for the possible
confounding effects of unmeasured fears.
The disgust intervention used in this study was approximately half an hour long.
Although there has been some evidence supporting one-session exposure therapy (e.g., Öst,
1989), exposure therapy is generally conducted for longer periods of time and over multiple
sessions. It is possible that the relatively modest changes seen in this study would be more robust
if the disgust exposure were conducted for a longer period of time. This should be examined in
future studies.
As noted above, the current study did not find support for the mediating role of distress
tolerance in change following the disgust exposure. However, it is likely that this is due to
limitations in the measurement of distress tolerance. Future studies should consider other ways to
measure changes in state distress tolerance. Measuring state distress tolerance more accurately
could help clarify: a) to what degree symptom improvement is attributable to distress tolerance
and b) whether exposures could target general distress tolerance or only tolerance specific to an
emotion.
Further attention should also be given to other possible explanations for the reductions in
spider disgust ratings following the disgust intervention. It is proposed in this study that,
consistent with theories of exposure therapy, this finding is due to some level of extinction of the
disgust response in the spider-fearful participants. However, it is possible that participants found
the disgust exposure significantly more disgusting than the spider stimuli. If this is the case, this
may have resulted in a contrast effect that led to a reduction in spider disgust ratings (i.e., the
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spider pictures no longer seemed as disgusting in contrast to the video, but the actual disgust
response remained unchanged). It would be helpful in future research to compare these relative
levels of disgust to clarify this issue.
Future studies would also benefit from the examination of a disgust exposure in other
phobias. Based on the results of this study, it would be expected that the exposure could be
effective for other disgust-relevant phobias (e.g., blood, snakes) but not disgust-irrelevant
phobias (e.g., claustrophobia, water). However, the degree to which a disgust exposure would or
would not be effective may be dependent on the level of state disgust involved in a particular
fear. Therefore, future studies on the use of disgust exposures should include fears other than
those of spiders and heights. It is hoped that the current study will be used as a springboard for
future investigations of the use of disgust exposures, as it is a topic that merits additional
research consideration.
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Thinking about [SPIDERS/HEIGHTS], please choose an answer for each of the following
statements to indicate how much you agree with the statements:
1 = Strongly Disagree
2 = Somewhat Disagree
3 = Neither Agree nor Disagree
4 = Somewhat Agree
5 = Strongly Agree
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

I believe that the object or situation is dangerous to me.
When I am faced with that object or situation, I sweat.
I am more afraid of that object or situation than most people are.
If faced with the object or situation, I would immediately try to leave.
When faced with the object or situation, I worry that I will behave in a way that will make
people think that I am crazy.
I think that if I encounter the object or situation, everything will go wrong.
When I am faced with that object or situation, I feel faint or dizzy.
I feel anxious or nervous when faced with the object or situation.
I avoid having to face this object or situation at all costs.
When faced with the object or situation, I worry that I will do something silly or
embarrassing.
I don’t believe anyone could encounter the object or situation without some fear.
When I am faced with that object or situation, I feel nauseated or sick.
If I encountered the object or situation right now, I would feel very panicky.
If I believe that there is even a chance that I will encounter the object or situation
somewhere, I will not go.
If I encountered this object or situation right now, I worry I would lose control.
If I encountered the object or situation, I think it would harm me.
When I am faced with that object or situation, I feel like I have trouble breathing.
If I encountered the object or situation right now, I would be afraid of it.
I am afraid to go somewhere if I have encountered the object or situation there before.
If I encountered this object or situation right now, I worry I would scream.
If I encountered the object or situation right now, I would fear for my safety.
When I am faced with that object or situation, my muscles feel tense, sore, or ache.
I become nervous when I am about to encounter this object or situation.
If faced with the object or situation, I would probably run away.
If I encountered the object or situation right now, I might behave unpredictably.

APPENDIX B
DISGUST PROPENSITY AND SENSITIVITY SCALE – REVISED
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This questionnaire consists of 16 statements about disgust. Please read each statement and
think how often it is true for you and choose the answer that is closest to this.
0 = Never
1 = Rarely
2 = Sometimes
3 = Often
4 = Always
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

I avoid disgusting things
When I feel disgusted, I worry that I might pass out
It scares me when I feel nauseous
I think disgusting items could cause me illness/infection
I feel repulsed
Disgusting things make my stomach turn
I screw up my face in disgust
When I notice that I feel nauseous, I worry about vomiting
When I experience disgust, it is an intense feeling
I experience disgust
It scares me when I faint
I become disgusted more easily than other people
I worry that I might swallow a disgusting thing
I find something disgusting
It embarrasses me when I feel disgusted
I think feeling disgust is bad for me

APPENDIX C
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Instructions: Below, you will be asked to rate how tolerant you are of a number of
emotions. First, please read the following description of tolerance and intolerance of
emotions until it is clear to you.
Tolerance is the ability to withstand or
endure feeling an emotion. For example, a
person who is tolerant of an emotion is able
to feel that emotion without trying to avoid,
stop, or replace it.

In contrast, intolerance is the inability to
withstand or endure feeling an emotion.
For example, a person who is intolerant of an
emotion may try to avoid, stop, or replace it.

Now, please imagine feeling each emotion listed below. Then, please rate how tolerant you
would be of feeling each emotion. Please complete all items. Remember, there are no right
or wrong answers.
Very
Intolerant

1. Sad
2. Angry
3. Fearful
4. Disgusted
5. Guilty
6. Ashamed
7. Embarrassed
8. Anxious
9. Distressed
10. Nervous
11. Grossed Out
12. Feeling At Fault
13. Mad
14. Depressed
15. Regret
16. Feeling Disgraced
17. Tense
18. Feeling Down
19. Furious
20. Afraid
21. Repulsed

Intolerant

Somewhat
Tolerant

Tolerant

Very
Tolerant

APPENDIX D
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Exposure therapy is a type of psychotherapy in which anxious clients practice gradually
confronting feared situations (e.g., places, objects, thoughts, memories). Clients practice
conducting exposure tasks during the session with the therapist and on their own inbetween sessions as homework.
Imagine that you have been asked by a therapist to undergo exposure therapy to help treat
your fear of [heights/spiders].
Below are statements about exposure therapy for the treatment of anxiety. Please indicate
how strongly you agree or disagree with each statement.
0 = Disagree Strongly
1 = Disagree
2 = Unsure
3 = Agree
4 = Agree Strongly
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

I have difficulty tolerating the distress exposure therapy evokes.
Exposure therapy interferes with my ability to form a good working relationship with my
therapist.
Exposure therapy is not helpful because it does not address the root cause of my anxiety
problem.
I feel uncomfortable conducting exposure therapy sessions outside the office with my
therapist, even if deemed necessary to confront a feared situation.
Exposure therapy is too constraining; it prevents me from being able to choose what to talk
about during therapy sessions.
I will drop out of therapy because it is difficult for me to tolerate the distress exposure
therapy evokes.
It is unethical for exposure therapists to temporarily evoke distress in their clients in order to
promote improved long-term mental health.
I fear that I will lose mental and/or behavioral control during highly anxiety-provoking
exposure therapy sessions.
Conducting exposure therapy sessions outside the office endangers my confidentiality.
Exposure therapy has caused my anxiety problem to worsen.
It is not necessary for me to directly confront feared situations in order to overcome my
anxiety problem.
Exposure therapy places me at a greater risk of harm than other psychotherapies in which
clients do not directly face their fears.
Exposure therapy is inhumane.
I will refuse to participate in exposure therapy.
I fear that I may experience physical harm caused by my own anxiety (e.g., loss of
consciousness) during highly anxiety-provoking exposure therapy sessions.

APPENDIX E
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1. What is your age?
_________ years
2. What is your gender?
____ male
____ female

____ transgender

____ other

3. Are you identify as Spanish/Hispanic/Latino? (check one)
____ No, not Spanish/Hispanic/Latino
____ Yes, Puerto Rican
____ Yes, Mexican, Mexican American, Chicano
____ Yes, Cuban
____ Yes, other Spanish/Hispanic/Latino
4. What is your race? (check one or more)
____ American Indian or Alaska Native
____ White/Caucasian
____ Black or African American
____ Asian
____ Pacific Islander
____ Middle Eastern/North African
____ Biracial/Multiracial (please specify)____________
____ Other (please specify)_______________________
5. What is your yearly family income?
____ less than $20,000
____ $60,001-$70,000
____ $20,000-$30,000
____ $70,001-$80,000
____ $30,001-$40,000
____ $80,001-$90,000
____ $40,001-$50,000
____ $90,001-$100,000
____ $50,001-$60,000
____ greater than $100,000
____ I am not sure
6. What year in school are you in right now?
____ First Year/Freshman
____ Second Year/Sophomore
____ Third Year/Junior
____ Fourth Year/Senior
____ Fifth Year or more
____ Graduate Student
____ Other (please specify)_______________________
7. What is your marital status?
____ Single
____ Cohabitating
____ Married
____ Separated
____ Divorced
____ Widowed
____ Other (please specify) _________________________
8. Have you ever received treatment for a spider or height phobia?
____ Yes
____ No

